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ABSTRACT

Cache memories, which are the level of memory between the

CPU and the main memory, hold small amounts of data and

instructions, and allow the CPU to access the contents in them

very quickly. This significantly reduces the read access time

for the CPU if the required information is available in the

cache. However, caches are small and can only hold the most

commonly used data and instructions required by the CPU. When

information requested does not appear in the cache, a "cache

miss" occurs and the CPU must fetch the required data from the

main memory. The Read Prediction Buffer reduces this time-

costly read access by attempting to predict the possible miss

address, and pre-fetch the read data.
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I. INTRODUCTION

A. THEORY OF OPERATION

Modern high performance microprocessor systems have

increased memory bandwidth, due in part to high speed cache

memories that are logically situated between the micro-

processor and main memory. The cache itself is much faster

than main memory, but is also smaller and can hold only a

fraction of the contents of main memory. Cache make-up is of

high speed CMOS static memory which has a typical access time

of 30 ns or less, whereas main memory is made up of lower

speed dynamic memory circuits with typical access times of

around 70 ns. [Ref. 1:pp. 2-13]

The contents of the cache is the most recently accessed

data and instructions. Whenever the CPU requires data or code,

it first checks the cache to see if it is contained there. If

not present in the cache, a "cache miss" occurs, and the

required information must be obtained from main memory. This

causes a substantial time delay until a read access of main

memory can be completed and the required data is acquired.

Cache miss rates can be quite high, and can significantly

reduce system performance. [Ref. 2:pp. 408-428]
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The theory of -ne Read Prediction Buffer is to piedict what

the next cache miss read address request may be from the

pattern shown by the previous reads, to pre-fetch the data and

instruction at the predicted address, and to determine if the

predicted address matches that of the next read access. In

this manner, the information of the future read will be ready

and waiting for the CPU when a cache miss occurs.

Read predictions vice write predictions are done for two

reasons. First, once a prediction is made a pre-read can be

accomplished to pre-fetch the data at the indicated address.

However, in the case of a write operation, a pre-write makes

no sense since the data to be written is not known and is

unpredictable. Second, the CPU stalls whenever a read

operation is begun until the operation is completed, for write

operations the CPU does not stall so no time is saved in

accomplishing any prediction.

B. BASIC DYNAMIC RAM

Dynamic RAMs (DRAMs) store data in one bit cells. Because

of this smaller cell size, high density, small package size,

and lower costs are possible compared to the faster static RAM

(SRAM). These advantages make DRAMs the choice for large main

memories.
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However, there is a draw-back. DRAM cells are capacitors

(unlike SRAM cells which store bits in flip flops) so the

stored charge dissipates over zime, and the stored data could

be lost. Therefore, DRAMs require a refresh of their charge

per-iodically to maintain the stored data. These refreshes are

done at fixed intervals, usually about 4 to 8 ms. Aef. 1:

pp. 2-4 - 2-7]

1. Dynamic Memory Operation

Memory operations include the read access, write

access, and the refresh operations. A read access is when the

processor requests data from a given address and the memory

responds with that data. A write access refers to when the

processor sends data to the memory to be written at a specific

address. The refresh operation can be done using several

methods which are determined by the system parameters, but

basically refreshes are periodically interspaced between

memory accesses to ensure that a refresh is done at least

every 8 ms. The refresh operation causes a pause while the

refreshing is being accomplished, which means each cell is

first read and then written back into with the same data. A

counter is utilized to sequence the refresh through all the

rows and columns of the memory. The refresh timer is then

reset, and return to normal operation is accomplished.

3



The job of arranging just when these operations should

all be done is accomplished by the Dynamic Memory Controller.

It utilizes control signals, ready request signals, and timers

to determine when a specific operation needs to be done, and

in what particular order. [Ref. l:pp. 2-7 - 2-13]

C. RESEARCH GOALS

The motivation for this thesis is to decrease the apparent

read access time to main memory. To accomplish this, a read

prediction buffer IC has been designed, developed, and

implemented using CMOS VLSI. The IC has an address length of

22-bits for use with 4MEG memory chips. Data length is 9-bits

for use with 1-byte memory modules with parity. Simulations of

the buffer have been accomplished to ensure it performs

reasonable predictions for read accesses, and to confirm

layout for fabrication in silicon.

C. REQUIRED CAD TOOLS

The design and layout of the Read Prediction Buffer chip

was done on the Naval Postgraduate School's Sun SPARCstations

utilizing The University of California at Berkeley's VLSI CAD

tool package.

4



1. Sun SPARCstation

The Sun Microsystem SPARCstation IPX is a desktop

computer that offers high-speed color graphics. Operating at

40-Mhz, the system is equipped with 32 MB of RAM, 207 MB of

internal hard drive, and mounts several large file systems

from a remote server.

2. Magic

Magic is an interactive editor for creation of Very

Large Scale Integration (VLSI) layouts, that runs under

various Unix based systems, one of these being the Sun

SPARCstation with an integrated color display. Using Magic,

the designer can create basic cell layouts, and combine them

into larger structures, or even complete chip layouts. The

Magic program has a built in design rule checker that

constantly checks layouts as they are being created to ensure

the layout rules are obeyed for the particular technology

being utilized. It knows about connectivity and transistors,

and allows the user to extract the created circuits for

simulations. Magic only permits Manhattan designs, which are

designs whose edges are horizontal or vertical, no diagonal or

curved structures are allowed. The further attributes of Magic

are numerous and reference to the referred manual is

recommended for additional descriptions of its' abilities.

[Ref. 3]
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a. Peg

The PLA Equation Generator compiles finite state

machines to generate a working PLA. It takes a high level

description of a finite state machine, and translates it into

usable logic equations that are required to implement that

design. Peg is a Moore model for finite state machines, which

implies that the outputs created are functions of the current

state. Inputs can be provided in-order to cause transitions to

particular states. The equations generated by Peg are in an

"eqn" format which is compatible with the Eqntott program. For

this specific finite state machine, the Peg command used was:

peg -s -t infile > outfile

This allowed for the infile, which in this case was newfsm, to

be processed into a truth table for the fsm, and summary

information to be created in a peg.sunmary file. Included in

Appendix A. are copies of the finite state machine program

newfsm, and its Peged output newfsm.peg. [Ref. 3]

b. Eqntott

Eqntott is a generator that takes the Boolean

equations generated by the PLA program and creates a truth

table from which a PLA layout may be created. Through various

options, the output variables can be made in varied ways. The

option chosen for this work was the -1 option in which the

6



input and output variables are mutually exclusive. Also, a

truth table is generated that is compatible with the MPLA

program to generate a layout. The command used was:

eqntott -1 infile > outfile

The infile was newfsm.peg and the outfile was newfsm.eq, these

outputs may be seen in Appendix A. [Ref. 3]

c. Mpla

Mpla is a PLA generator that can generate Magic

layout compatible PLAs in various styles and technologies.

There are several styles of PLAs that are supported by this

program, this work was completed in scalable CMOS cis version

(SCS3cis). It supports MOSIS 1.5/2.0/3.0 micron SCMOS process,

a pseudo-nmos static PLA with p-channel pullups, clocked

inputs and clocked outputs if required. The cis stands for

buried contacts, with inputs and outputs on the same side of

the PLA. Also available was SCS3trans which is the same except

the inputs and outputs are on opposite sides of the PLA. A

dynamic PLA style is also provided called SCD3cis or

SCD3trans.

The read prediction buffer finite state machine

(PLA) utilized clocked current-state inputs and next-state

outputs only.

7



Further options allowed extra ground and power

lines to be added to ensure power requirements and

electomigration were compensated for. The command used to

generate the PLA was:

mpla -I -0 -G4 -S4 -s SCS3cis -o outfile infile

The infile was newfsm.eq and the outfile was fsm4pla.mag. The

completed PLA exhibited a few minor rule violations that

required correcting, and the current-state to next-state

connections were required, a plot can be seen in Appendix B

part F. [Ref. 3]

d. Esim

Esim is the event driven switch level simulator for

NMOS or CMOS circuits. It can be entered after the circuit has

been extracted in Magic. Esim is used to watch various nodes,

to set or reset nodes, and to simulate the operation of the

circuit. The watched nodes can then be inspected, and the

circuit evaluated. There are numerous commands and options

that may be employed in the simulation, and the reader is

directed to the reference material for further clarification.

[Ref. 31
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e. SPICE3C1

SPICE3C1 is an updated version of SPICE which is a

general purpose circuit simulation program. It can perform dc

analysis, ac small-signal analysis, and transient analysis.

SPICE can also be used to provide extensive plotting of

circuit parameters and circuit behavior using its plot

command. SPICE is a tremendously powerful tool in observing

just how circuits are acting, but it has a limitation in that

large circuits take an extremely long time to process. It was

for this reason that it was used mainly for power estimations.

Esim was utilized for logic simulations. [Ref. 4]

E. THESIS STRUCTURE

The algorithm description and fundamental block designs are

discussed in chapter II. The implementation and basic cell

descriptions along with electronic parameters are shown in

chapter III. Simulations of the finite state machine and the

final complete circuit will be presented in chapter IV.

Chapter V outlines the thesis conclusions and further

recommendations.

9



II. READ PREDICTION ALGORITHM AND BUFFER DESIGN

A. THE READ PREDICTION ALGORITHM

The RPB algorithm is an original idea of Professor Douglas

J. Fouts and has not yet been fully characterized and

evaluated. However, it is under study in a current parallel

thesis to determine its computer enhancement possibilities.

[Ref. 51

The Read Prediction Buffer (RPB) uses two addresses, a

previous address and a current address, to determine an

offset, which is the difference between the two addresses. Two

read requests are required to obtain these addresses. A basic

flow chart is shown in Figure 1.

The first read request gives the current address, the

second read request causes a transfer of the current address

into the previous address, and the second read request address

becomes the new current address. The previous address is now

subtracted from the current address to determine an offset.

The offset will be either a positive or a negative value

depending on whether the current address was greater than or

less than the previous address. This offset is then added to

the current address to determine a new predicted address. It

is this address that is then used to pre-fetch the predicted

data (9 bits).

10



When the next read request occurs (the third read) the

requested address is first compared to the predicted address.

If there is a match, the predicted data will then be

retrieved. If they do not match, a normal read access of main

memory will be conducted. Either way, the new read address

will become the current address, the old current address will

be transferred to the previous address, and a new predicted

address will be calculated.

11
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Figure 1. Basic RPB Algorithm Flow Chart
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B. RPB DESIGN

In order to implement the RPB algorithm, several functional

blocks will be utilized, as shown in Figure 2. The Current

Address Register is a 22-bit register which receives the Read

Address on the Address Bus from the CPU. Its output goes to

the Previous Address Register, the Subtractor, and the Adder.

The Previous Address Register is a 22-bit register and a

two's compliment convertor, which is used to provide the

subtraction operation of the Subtractor that receives it's

output.

The Subtractor is really a 23-bit (22-bits plus a sign bit)

adder that utilizes the two's compliment output of the

Previous Address Register, and adds it to the output of the

Current Address Register. Functionally, it appears as if the

Previous Address Register contents are subtracted from the

Current Address Register contents. This creates an offset

which is then sent to another 23-bit Adder to be combined with

the output of the Current Address Register to form a Predicted

Address.

The Adder sends the Predicted Address output to the

Comparator, the Address Multiplexer, and a most significant

bit (sign bit NEG) to the Finite State Machine to indicate a

negative Predicted Address.

13



The Comparator XOR compares the Predicted Address output of

the Adder with the address on the Address Bus from the CPU,

which will be either a read or a write address from the CPU.

The output of the Comparator XOR will be either a MT for an

address match or a NMT for an address no-match condition,

which goes to the Finite State Machine.

The Address Multiplexer is a 22-bit 2-to-i multiplexer that

receives the Predicted Address from the Comparator XOR and the

Read or Write Address from the CPU. Selection of one of these

addresses is then sent to the Main Memory (off-chip) under

control from the Finite State Machine.

The Data Multiplexer is a 9-bit 2-to-i multiplexer that

will receive the Read Data output from Main Memory and the

Data Line from the CPU, and under control from the Finite

State Machine will output to the Predicted Data Register.

The Predicted Data Register is a 9-bit register that

receives the selected predicted data and outputs it to the

Output Multiplexer.

The Output Multiplexer is another 9-bit 2-to-i multiplexer

which has inputs of the Read Data from Main Memory and the

Predicted Data from the Predicted Data Register. Its' output

is controlled by the Finite State Machine. The selected data

is sent to the computer systems' cache memory for use by the

CPU.

14
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1. Finite State Machine

The Finite State Machine is the brains of the Read

Prediction Buffer. It coordinates the control signals

necessary for correct sequential operation of the RPB.

Basically a Programmable Logic Array, the outputs and required

inputs are best described by the use of the flow chart in

Figure 3.

Starting at State 0 (state numbers are written in

binary format on the flow chart), signals Not Data Valid (NDV)

and Refresh OK (ROK) are issued. NDV and ROK are sent to the

Dynamic Random Access Memory (DRAM) controller to indicate

that data is not valid and that REFRESH can be allowed to

occur. If a Write operation occurs, signals Not Read/Orite

(!RDWR), Address Valid (AV), and No REFRESH (NRF) are issued

and the transition to state 1 is taken. Here, output control

signals Enable Memory Access (EMA), Select Address MPXR for

Write Address (AMWR), and Enable Write pulse (EWR) are sent

out. EMA starts the memory access timer, AMWR allows for the

selection of the write address from the CPU address bus to be

gated to main memory, and EWR sends a write pulse to main

memory to initiate a write operation.

When the Memory Access Complete input signal (MAC) is

received, (a function of the memory access timer timing out)

state 2 is entered. At state 2, Data Valid (DV) is issued to

the DRAM controller.

16
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When the controller sees DV, it drops its Address Valid

(NAV) and the state machine returns to state 0 to look for a

read or write operation. This sequence is referred to as the

write sequence, it will be repeated each time a write

operation is encountered.

When a read operation is encountered, the signals

Read/Write (RDWR), AV, NR are received, and state 3 is

entered. In state 3, the memory access timer is started (EMA),

the Address MPXR allows the read address from the CPU to be

gated to main memory (AMRD), and the Current Address Register

to be loaded (CAR) for the first read. Again, when the memory

access timer times out, MAC is received and the transition to

state 4 is taken.

State 4 sends out a signal to Enable the Output MPXR

for a Read Address (OMRD) to be gated to the systems' RAM, and

DV is issued to the DRAM controller. The controller responds

with NAV, ending the read operation and the state machine goes

to state 5. Here, operation is virtually the same as described

earlier, a write operation will cause a transition to states

6 and 7, with the same signals produced as in the write

operation previously discussed. The return from this write

will be to state 5 vice state 0, as before.

A read operation (the second read) will proceed to

state 8, where in addition to the same signals generated in

state 3, a signal to Load the Previous Address Register (PAR)

18



will be issued before the CAR in-order to transfer the

contents of the current address register to the previous

address register. This is done before the current address

register is loaded with the address of the second read. When

the MAC signal is received, state 9 is entered so that the

conclusion of the read operation can be done with the signals

OMRD and DV. Also, Subtract (SUB) and ADD are issued which

cause the previous address register to be subtracted from the

current address register to obtain the offset, which is then

added to the current address register to get a predicted

address.

State 10 is activated when the controller issues the

NAV signal, and its here that a memory access operation to

pre-fetch the predicted data is done. In state 10, signals to

start the memory access (EMA), Enable Address MPXR for the

Predicted Address (AMPA) (to select the predicted address just

calculated sent to the main memory), and Not Data Valid (NDV)

(which is sent to the controller to let it know that the state

machine is ready for another read or write request) are sent

out. When MAC is received from the memory access timer, state

11 enables the Data MPXR for Read Data (PDMR) and the signal

Load Predicted Data Register (PDR), which selects the new

predicted data from the main memory to be gated to the

Predicted Data Register.

19



The next state is state 12 which again monitors f or the

write or read operations. The write operation will send the

flow to state 13, but now with a slightly different sequence

than the previous two times. If a write operation should come

along after the second and subsequent reads, a write coherency

problem could be created.

A write coherency problem refers to the condition that

if a write operation should occur at the same address that

happens to also be the predicted address, the data present in

the predicted data register would then be invalid because the

new write operation would be changing it. Thus, in-order to

protect against this condition, the write address will be

compared with the predicted address to determine if they are

the same. If they are equal then the new write data will

replace the predicted data.

In state 13, a compare (COM) is done with the write

address and the predicted address, the Address MPXR is

selected for a Write Address (AMWR), and EMA timer is started.

State 14 will be entered upon a No Match (NMT) condition, and

will issue EWR to the main memory.

State 15 is entered if a Match (MT) condition is

encountered. Besides issuing EWR, the signals for the Data

MPXR for CPU Data (DMCP) and Loading the Predicted Data

Register are sent, which allows the new write data to replace

the predicted data in the Predicted Data Register.

20



MAC will transfer either state 14 or 15 to state 16 so

the Data Valid (DV) can be sent to the controller. The

controller then responds with a NAV which allows state 17 to

send out NDV, and return the state machine to state 12.

If a read operation should occur, state 18 will be

entered where AMRD and COM are sent out, so that the read

address (the third and subsequent reads) can be compared to

the predicted address. Signals to load the Current and

Previous Address Registers CAR and PAR are also sent out at

this time to ensure the new and the old read addresses are

placed in their respective registers.

If there is no match (NMT), state 19 sends out EMA (for

a new read memory access) and enables the Output MPXR for Read

Data (OMRD). This causes the main memory to do a normal read

access and the read data will be transferred to the systems'

cache.

However, if a match occurs, then state 20 sends out DV,

enables the Output MPXR for Predicted Data (OMPR), and a

signal is sent to the controller to cause the Memory Access

Timer to Complete early (MACE).
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Both states 19 and 20 pass control to state 21 when MAC

is sent out by the DRAM controller. State 21 sets up the

entire prediction calculation sequence again by sending out

SUB, ADD, and DV, causing a new predicted address to be

calculated, and with NAV in, it sends the flow back to state

10. The state machine cycles again to fetch the predicted data

and monitor for the next read or write operations.

One other signal is used (NEG) for detecting the

possibility that a negative value for the predicted address

could occur from the addition of the offset and the current

address. Should this NEG signal be generated, the state

machine resets back to state 0 since the calculation of the

predicted address is negative and negative addresses would be

invalid.
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III. IMPLEMENTATION

The basic logic design of each of the cells used in the

make-up of the Read Prediction Buffer will be shown, to give

an understanding of the design characteristics of the cells.

The basic cell layouts are include in Appendix B so that the

reader can see how the basic cell descriptions given in here

look in a Magic layout format. The cell reproductions were

created using the cif2ps function. A legend for the cif2ps

plot representations is included to aid in readability. The

reader is directed to the reference material for further

information on the cif2ps plotting function. [Ref. 3]

A. REGISTER CELL

The register cell is a Master Slave Flip Flop (MSFF) which

is comprised of two Latches. The latches are built from three

inverters, two of which are clocked inverters, as seen in

Figure 4 and Figure 5. [Ref. 6:pp. 11]
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(b) CLOCKED INVERTER
SYMBOL

Figure 4. Clocked Inverter

The clocked inverter (Figure 4), which is also called a

tri-state inverter, uses the clock signals CL and !CL along

with the input to drive the output. When CL = "0", (!CL = "1")

the output is not driven by the input. When CL = "1", (!CL =

"lo0") the output is then driven by the inverse of the input.

(Ref. 7:pp. 55]
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Figure 5. Latch Make-up (a), Latch Symbol (b)

The latch internals are shown in Figure 5 (a), this

illustrates that the circuit works functionally like a D

latch, that is with a logic "I" input, and clock a logic "1"

(CL=l, !CL=O), the output will also be a logic "I". When clock

is a logic "0" (CL=0,!CL=l), then the output will remain at

whatever level it was at, a holding condition. Part b of

Figure 5 shows the logic symbol for the latch. [Ref. 8:pp.

358-360]

The MSFF is made-up of two of these latches and an inverter

as shown in Figure 6. Internally, the first latch acts as a

Master Latch, and the second latch acts as the Slave Latch.

The register cell will be loaded whenever clock is a logic "1"

(CL=l, !CL=0), and held to whatever the input value is in the

master latch.
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CILL

Figure 6. Basic Register Cell

When the transition of the clock from a logic "I" to a logic

"0" (CL=O, !CL=l) occurs, the master latch outputs to the slave

latch, and the register will provide an output equal to that

which was held while clock was a logic "I". [Ref. 5:pp. 11]

[Ref. 8:pp. 363-364]

1. Two's Compliment Register

This cell combines three components, the basic register

cell, an inverter, and the basic adder cell, to produce a

two's compliment representation of the address input. The

two's compliment of a binary number is created by inverting

each of the bits and adding one. Hence, the inverter completes

the inversion, and the adder allows one to be added to the

least significant bit of the inverted number. See Figures 6

and 7 for examples of the register and adder cells. [Ref. 8:

pp. 13]
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B. ADDER CELL

The basic adder cell is a combinational adder that follows

the truth table as shown in Table I. Here, A and B are inputs,

C is the carry-in from the previous stage, SUM is the sum

output, and CARRY will be the carry-out to the next stage.

Table I. ADDER TRUTH TABLE

C A B A"B A+B AC*B SUM CARRY

0 0 0 0 0 0 0 0
001 0 1 1 1 0
0 1 0 0 1 1 1 0
0 1 1 1 0 0 1
1 0 0 0 0 0 1 0
1 01 0 1 1 0 1
1 1 0 0 1 1 0 1
1 1 1 1 1 0 1 1

A * B is the generate signal that occurs when a carry is

generated internally from the cell. A + B is the propagate

signal that will pass a one to the CARRY output when C is a

one. The boolean equations for this truth table yield:

SUM = ABC + A!B!C + !A!BC + !AB!C

CARRY = AB + AC + BC = AB + C(A + B)

Notice that the sum equation breaks down further to A

Exclusive ORed with B Exclusive Ored with C, which can be

verified from the truth table. These equations translate into

the following gate cell as shown in Figure 7. [Ref. 7:pp. 310-

3121
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Figure 7. Basic Adder Cell

C. COMPARATOR CELL

To compare between two addresses a bit by bit comparison is

necessary. Only a Match or No-Match condition is required,

therefore, XOR gates can be used to determine if any on3 of

the bits is different. Hence, the basic comparator is made-up

from XOR gates. The simple make-up of the XOR is shown in

Figure 8. [Ref. 7:pp. 333-334]
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Figure 8. Basic Comparator Cell

D. MULTIPLEXER CELL

The multiplexers (MPXR) used in the Read Prediction Buffer

are all 2-to-i MPXRs that act like a switch, they select one

line or the other depending on whether the select line is a 1

or a 0. However, these particular switches are unidirectional

devices that only allow data or information to flow from the

input to the output. The basic MPXR cell is shown in Figure 9.

The two input lines are X and Y respectively. X is selected

when "0" is on the SEL line and Y is selected when SEL is a

"1". The enable line ENBL must be a logic "I" for either of

the lines to be selected. This gives the controller, or in our

case the finite state machine, the ability to turn the MPXR on

or off as desired. [Ref. 8:pp. 278-280]
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Figure 9. Basic Multiplexer Cell

E. FINITE STATE MACHINE

Creation of the finite state machine was not as simple and

straight forward as the other cells. First, the flow chart of

Figure 3 was developed. Then, a PEG program was written for

the PIA generator CAD tool PEG. (See Appendix A.) The PEG

program defines the inputs, outputs, and state definitions.

The program is run through the PEG generator to create the

logic equations in a format that can be accepted by another

CAD program called EQNTOTT.

Eqntott generates a truth table representation of the PEG

program from a set of boolean equations which define the PLA

outputs in terms of the inputs. (See Appendix A.)
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This output is then sent to the MPLA program which is a PL,'

generator that generates the PLA in several different styles

and technologies. The technology selected for this work was

scalable CMOS cis version. (See Mpla section I.D.2.c.) From

this, a MAGIC layout was produced that could be slightly

modified to obtain the final working layout that can be viewed

in Appendix B. Some work was required on the output of MPLA,

such as cleaning up various Design Rule Checker (DRC) faults

that were created by the MPLA program, and connection of the

next-state outputs to current-state inputs. Also, because the

next-state outputs and current-state inputs have been clocked

in the PLA design by choice, the current-state inputs where

clocked by signals clka and clkabar, while the next-state

outputs are clocked by signals clkb and clkbbar. To handle the

clkbar functions, two inverters were subsequently added, so

that only clka and clkb need be provided. [Ref. 9:pp. 1-10]

F. POWER ESTIMATES

Electromigration refers to the transport of metal ions

through a conductor that results from excessive current flow

through the conductor. To prevent electromigration, it is

required that the conductors be of sufficient size to handle

the power and ground currents of the circuit.If the conductor

is not wide enough to handle the load on it, it may ultimately

become an open circuit, causing the failure of the circuitry.
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This is due to the fact that in a conductor of insufficient

size, a high current density causes a build up of heat, and if

too great, can cause the conductor to blow like a fuse. In

order to determine the proper size of conductors, particularly

those for Vdd and GND (Vss), it was necessary to estimate the

current density in the Vdd and GND supply rails. [Ref. 7:

pp. 144]

A rule of thumb for current density was used of 1.0 mA per

sq.um of metal for both the Vdd, and GND. The design of the

Read Prediction Buffer uses both Metall and Metal2 for Vdd and

GND routing. The minimal cross-sectional area for metal is 3

microns wide by 0.5 micron thick. Therefore, a 3 micron strip

of metal would have a maximum current rating of 1.5mA.

[Ref. 10:pp. 206-209]

Another consideration is the voltage drop of the

conductors. This is due to the resistance of a narrow section

of conductor which causes an IR drop on the line. Hence,

conductors must be of sufficient size in order not to

accumulate a large voltage drop and limit the voltage being

delivered to the circuit for proper operation. To determine

proper conductor widths the formula used to calculate the

conductor resistance is

Rc = Rs(L/W) (ohms).
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where

Rs = sheet resistance

L = conductor length

W = conductor width

Then using the conductor resistance the voltage drop on each

of the conductors can be calculated using Ohms Law

(V = IR).

SPICE3C1 a general-purpose circuit simulation program that

provides among other things dc and ac analyses, was utilized

on all the basic circuit cells to determine peak current

consumption of each circuit. Voltage drops were then

calculated using peak current estimates and a nominal value of

.05 ohms for the sheet resistance of the conductors. Armed

with these voltage drop estimates the size of the conductors

were varied in order to ensure proper power and ground

conductor sizing (see Table II and Table III).

[Ref. 4]

From the data presented in Table II, the adder cell

presented the most difficulty due to the fact that the current

could be as high as 11.58 mA whenever three "ones" were being

added in one cell. It was decided that this occurrence in 22-

bits would only occur approximately 20t of the time, and was

calculated on that basis. To error on the side of safety, one

other technique was applied in that extra supply points (from

both left and right sides) where added to distribute power and

ground. [Ref. 7:pp. 144-149]
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Table II. BASIC CELL PEAK CURRENTS

BASIC CELL 22/23-BIT CELL 9-BIT CELL

MPXR

.32 mA 7.04 mA 2.88 mA

REG

.464 mA 10.672 mA 4.178 mA

COMP

.1875 mA 4.125 mA N/A

ADDER
.437 mA 68.051 mA N/A

11.58 mA (3--1 'S")

Table III shows the basic cell resistances and their

voltage drops as calculated utilizing the data in table II.
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Table III. CELL RESISTANCE AND VOLTAGE DROPS

Cell Name Left Side Right Side
Conductor

Cur. Adrs. Reg.
Vdd 1.92 Ohms 2.45 Ohms

.0205 Volts .0261 Volts
GND 1.74 Ohms 2.34 Ohms

.0185 Volts .0250 Volts

Prey. Adrs. Reg.
Vddl .620 Ohms 1.01 Ohms

.0068 Volts .0107 Volts
Vdd2 .159 Ohms .272 Ohms

.0017 Volts .0029 Volts
GND1 .128 Ohms .396 Ohms

.0014 Volts .0042 Volts
GND2 .080 Ohms .202 Ohms

.0009 Volts .0022 Volts

Adder /Subtractor
Vdd .176 Ohms .328 Ohms

.0120 Volts .0223 Volts
GND .087 Ohms .187 Ohms

.0059 Volts .0128 Volts

Comparator
Vdd 5.68 Ohms 6.97 Ohms

.0234 Volts .0287 Volts
GND 5.86 Ohms 7.44 Ohms

.0240 Volts .0307 Volts

Adrs. MPXR
Vdd 4.27 Ohms 2.21 Ohms

.0300 Volts .0158 Volts
GND 4.03 Ohms 1.29 Ohms

.0284 Volts .0091 Volts
Data MPXR

Vdd 3.07 Ohms 2.09 Ohms
.0088 Volts .0061 Volts

GND 2.24 Ohms 1.53 Ohms
.0065 Volts .0044 Volts

Pred. Data Reg.
Vdd .701 Ohms .422 Ohms

.0029 Volts .0018 Volts
GND .494 Ohms .210 Ohms

.0021 Volts .0009 Volts
•OtLMPXR

mr1 An

Vdd 1.40 Ohms 2.11 Ohms
.0040 Volts .0061 Volts

GND .639 Ohms 1.54 Ohms
.0018 Volts .0044 Volts
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IV. SIMULATIONS

All logic, including the finite state machine, was

simulated using the event driven logic-level simulator Esim.

The registers, adders, comparator, and multiplexers were all

simulated to perform their respective functions. Rather than

present redundant performance data on each, only the finite

state machine and the entire chip simulation data will be

presented.

A. FINITE STATE MACHINE TESTING

The clka signal for the current-state inputs was provided

by a vector of inputs to be a logic "1" for two clock periods

and then a logic "0" for four clock periods. This is followed

by the clkb signal which was declared a logic "0" for three

clock periods, then a logic "I" for two clock periods, then a

logic "0" for one clock period. Appearing as this:

clka 110000

clkb 000110

These six clock pulses set up the timing for the PLA so that

each clock would be "on" for two clock periods while the other

clock was "off", followed by one clock period where neither

was active. The simulator could now be run through a group of

cycles that would repeat the clock pattern so that the output
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states could be monitored to ensure watched nodes changed as

designed. Appendix C part A contains the collected data of

simulation run on the finite state machine. It is recommended

that the data be read with the finite state machine flow chart

in Figure 3 so that the state flow can be followed.

B. RPB CIRCUIT TESTING

The testing of the entire read prediction buffer required

that the Computer System, CPU Address Bus, Main Memory, and

the Data Line from the CPU all be simulated as inputs in order

to ensure the internal performance of the RPB. To accomplish

this, all data lines have been labeled so that each line could

be set or observed to ensure proper operation of the circuit.

Shown in Figure 10 is the convention used for labeling. The

circuit simulation run data is presented in Appendix C part B

for inspection. The simulation run is very similar to that of

the finite state machine, with the exception that address and

data lines are monitored for the correct values.
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V. CONCLUSIONS AND RECOMMENDATIONS

A. CONCLUSIONS

1) The RPB has been designed to be implemented on a single

chip to work with a 4MEG by 9 bit memory module. Although the

RPB uses a standard CMOS process, the functionality and

algorithm implemented is a new contribution to memory

subsystem technology.

2) Further testing or simulation is required in a working

system in-order to determine the actual performance gains from

this circuit. However, thesis research is currently being done

to estimate the effects of the RPB on system-level performance

by simulation. [Ref. 5]

B. RECOMEMEDATIONS

1) Do an architectural study to more accurately determine

performance improvements that the RPB can provide. [Ref. 5]

2) Put the RPB chip onto a memory module and test it out.

3) Design a DRAM Controller to implement the RPB and

Refresh logic on a single chip.

4) Development of a 1-bit version of the RPB on new DRAM

chip designs, so that systems can take advantage of this new

innovation without making further modifications.
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APPENDIX A. FINITE STATE MACHINE DESIGN PRINTOUTS
PEG PROGRAM FOR FSM

-- PEG program for the Finite State Machine.
Read Prediction Buffer Thesis
Author : Gary J. Nowicki
Date Written : June 16 1992

-- Revision Date : Rev2 Sept. 4 1992

-- Program Filename : newfsm

INPUTS : RDWR AV NRF MAC NAV NMT MfT RESET;

OUTPUTS: NDV ROK EMA AMWR EWR DV AMIRD CAR OMRD
PAR SUB ADD AMPA PDMR PDR DMCP COM OMPR
MACE;

sO assert NDV ROK;

case (RDWR AV NRF)
0 1 1 => sl;
I I I => s3;
endcase => LOOP;

sl assert EMA AMWR EWR;
if MAC then s2 else LOOP;

s2 assert DV;
if NAV then sO else LOOP.

s3 assert EMA AMRD CAR;
if MAC then s4 else LOOP;

s4 assert OMRD DV;
if NAV then s5 else LOOP;

s5 assert NDV ROK;
case (RDWR AV NRF)

0 1 1 => s6;
I I I => s8;

endcase => LOOP;

s6 assert EMA AMWR EWR;
if MAC then s7 else LOOP;

s7 assert DV;
if NAV then s5 else LOOP:

s8 assert EMA AMRD PAR CAR;
if MAC then s9 else LOOP;

s9 assert OMRD DV SUB ADD;
if NAV then slO else LOOP;

slo assert EMA AMPA NDV;
if MAC then sll else LOOP;

sll assert PDMR PDR;
goto s12;
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s12 assert ROK;
case (RDWR AV NRF)
0 1 1 => s13;
I I I => s18;
endcase => IOOP;

s13 assert EMA COM AMUR;
case (NMT NMT)
1 0 => s14;
0 i => s15;
endcase => LOOP;

s14 assert EWR;
if MAC then s16 else LOOP;

sis assert EWR DMCP PDR;
if MAC then s16 else LOOP;

s16 assert DV;
if NAV then s17 else LOOP;

s17 assert NDV;
goto s 12;

s18 assert AMRD COM CAR PAR;
case (NMT MT)
1 0 => s19;
0 1 => s20;
endcase => LOOP;

s19 assert EMA OMRD;
if MAC then s21 else LOOP;

s20 assert DV OMPR MACE;
if MAC then s21 else LOOP;

s21 asser SUB ADD DV;
if NAV then slO else LOOP;
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PEG OUTPUT

INORDER=
RDWR
AV
NRF
MAC
NAV
NMT
NIT
RESET
InStO*
InStl*
InSt2*
InSt3*
InSt4*;

OUTORDER=
OutSt4*
OutSt3*
OutSt2*
OutSt I*
outsto*
NDV
ROK
EMA
AMWR
EWR
DV
AMJID
CAR
OMRD
PAR
SUB
ADD
AMIPA
PDMR
PDR
DMCP
COM
OMIPR
MACE;

OutSt4*=
(!NAV&!RESEr& InStO*&!InStI *& InSt2*&!InSt3*& InSt4*)I
( MAC&!RESET& InStO*&!InStl *& InSt2*&!InSt3*&!InSt4*)t
('RESET& InStO*&!InStl*&!InSt2*& InSt3*& InSt4*)I
(NMT&!lM.f&!RESET& InStO&InStI &!InSt2*& [nSt3*&!LnSt4*)I
( NAV&!RESEr& InStO*&!InStI *&!InSt2*&!InSt3*&!InSt4*)I
(!MAC&!RESET&!nStO*& InStI*& InSt2*& InSL3*& InSt4*)I
( MT&!RESET&!InStO*& InStl*& InSt2*&!InSt3*& InSt4*)I
(!NMT&!MT&!RESET&!InSto*& InSti & InSt2*&!InSt3*& InSt4*)l
(!RDWR& AV& NRF&!RESET&![nStO*& InSt I*& InSt2*&!InSt3*&!InSt4*)I
( MAC&!RESET&![nStO*& InStI*&![nSt2*&!InSt4*)I
(!NAV&!RES~r&!InStO*& InStl*&!InSt2*&!InSt3*& InSt4*)I
(!RESEr&!InStO*&!InStl*& InSt2*& InSt3*& InSt4*)I
( MAC&!RESEr&!InStO*&!InStI*& InSt2*& InSt3*&![nSt4*)I
(!AV& NRF&IRESEr&!InStO*&!InStI *& InL*!nt* InSt4*)I
(!NRF&!RESET&!qnStO*&!InStl*& InSt2*&!InSt3*& InSt4*)I
( NAV&!RESE-r&!InStO&!InStI*& InSt2*&!InSt3*&!InSt4*)I
(!MAC&!RESEr&!JnStO*&!InStI*&!InSt2*& InSt4*)I
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(AV& NRF&!RESL-T&IInStO*&!InStl*&!InSt2*&!InSt3*&!hISt4*);
OutSL3*-

(NAV& £RESET& InSvO*&!InSt 1& InSt2*&!InSt3*& InSt4*)I
(!MAC&!RFSEr&!JnSt I &!InSt2*& JnSt3*& InSt4* )I
(NX4T&!REiSE& JnStO*&!InStl*&!InSt2*& InSt3*&h[nSt4*)I
(!NNIT&'MT&'RESET& InStO*&!InStl *&!InSt2*& InSt3*&!InSt4*91
(!IMAC&!RESEW&InStO*& InStl*& InSt2*& InSL3*)l
('NMT& NfT&!RESET&![nStO*& InStI*& InSt2*&!InSt3*& InSt4*)I
( NMT&!NMT&!RESET&' InStO*& InSti *& InSt2*&!InSt3*& InSt4*)I
( RDWR& AV& NRF&!RESET&!InStO*& [nStl*& InSt2*&!InSt3*&!InSt4*)I
(!RESEI&InStO*& [nSti*& !JnSt2*& InSt3*&!InSt4*)I
( NAV&!RESET&!InStO*& JnStl*&!lnSt2*&!InSL3*& InSt4*)I
(!NAV&!RESET&!nStOW&InStI*& InSt2*& InSt3*& InSt4*)l
(!RESEr&!InStO*&!InStl* & [nSt2*& JnSt3*&!InSt4*)I
(!RDWR& AV& NRF&!RESEr&!InStO*&!InStl *& InSt2*&!InSt3*& InSt4*)I
(!NAV&!RESET&!InStO*&!InStl*&!JnSt2*& InSt3*&!InSt4*)I
( MAC&!RESET&!InStO*&!InStl *&!JInSt*&!InSt3*& [nSt4*)l
(RDWR& AV& NRF&!RESEr&!InStO*&!InSt1 *&![nSaS*&!ISt3*&iIrSt4*);

OutSt2*=
(!NAV&!RESE-T& InStO*&!InStI *& InSt2*&!InSt3*& InS(4*)I
(!RESEr&!InStI *& InSt2*&!lnSt3*&!InSt4*)l
( MAC&!RESEr&!InStl*&!InSt2*& JnSt3*& InSt4*)I
('NMT& MT&!RESFT& InStO*&!InStl *&!InSt2*& InSt3*&!InSt4*)I
('RESET& InStO*&!JnStl *&In *2-&In5t3*J InSt4*)I
(!MAC&!RESEI&InStO*& JnStl*& InSL2*& InSt3*)I
(!RESET&!InStO*& InStl*& InSt2*&!InSt3*& LnSt4*)I
(!RDWR& AV& NRF&!RESEr&!InStO*& hiStl*& [nSt2*&![nSt3*&!nSt4*)I
('AV& NRF&!RESEI'&!InStO*& [nSti *& InSt2*&!InSt3*&!InSt4*)I
(!NRF&!RESET&!JnStO*& InSti *& InSt2*&!InSt3*&!InSt4*)I
(!RESE-r&!InStO*& InStl*&!InSt2*& InSt3*& InSt4*)l
(!RESET&!InStOW&InStl*& JnSL2*& InSL3*)I
(!RDWR& AV& NRF&!RESEr&!InStO*&!InStI*& InSt2*&!InSt3*& InSt4*)I
('AV& NRF&!RESEr&!InStO*&!InStl*& InSt2-&!InSt3*& InS(4*)I
(!NRF&!RESEr&!InStO*&!InStI*& InSt2*&!InSt3*& InSt4*);

Qutst I*=
( NAV&!RESEI7& InStO*&!InStI*& InSt2*&!InSt3*& InSt4*)l
(!RESEr& J,~tJ*&!frnStl*&!InSt2*&!InSt3*& InSt4*)l
(!MAC&!RESEM&InStO*& InStl*& [nSt2*& lnSt3*)I
(!RESET&![nStO*& InStl*&!InSt3*& InSt4*)I
(!RDWR& AV& NRF&!RESET&!InStO*& InStI*& InSt2*&!InSt3*&!InSt4*)I
(!AV& NRF&!RESEr&!InStO*& InSti *& InSt2W&!nStS*&!nSt4*)g
(!NRW&RESEIT&InStO*& InSti *& InSL2*&![nSt3*&!InSt4*)I
(!RESEr&!JnStO*& InStl*&!InSt2*& InSt3*)l
(!RESET&!InStO*& InSti *&!IJISt*&!InSt3*&!t.1St4*)I
( RDWR& AV& NRF&!RESEr&!JnStO*&!InStl*& InSt2*&!InSt3*& InSt4*);

Outsto*=
(!NAV& !RESEI& InStO*&!InStI *& InSt2*&!InSt3*& InSt4*)l
(!RESEr& JnStO*&!InStI*&uInSt3*&!InSt4*)I
(!RESET& JnStO*&!JnStI*&!InSt2*& InSt3*)I
(MAC&!RESEI&!lnStO*& InStl*& InSt2*& InSt3*)I
(RDWR& AV& NRF&!RESEr&!IIIStO*& InStl*& InSt2*&!InSt3*&IInSt4*);

NDV-
( InStO*&!JnStl*&!InSt2*&!InSL3*& InSt4*)I
(!JnStO*& InStI*&!InSt2*& InSt3*&!InSt4*)I
(!InStO*&!InStl*& InSt2*&!InSt3*& InSt4*)I
(!InStO*&!InStl*&!JnSt2*&!InStS*&!InSt4*).

ROK=
(!InSIO*& InStI*& InSt2*&!InSt3*&!InSt4*)I
(!InStO*&!InStI*& InSt2*&!InSt3*& InSt4*)l
(!InStO*&!InStl1&!InSt2*&!InSt3*&!InSt4*);

EMA-
(!InStI*&![nSt2*& InSt3*& InSt4*)I
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(!InStO*& InStI*& InSt2*&!JnSt3*& InSt4*)I
(!InStO*& JnShl*&!JnSt2*&!InSt4*)I
(!WntO*&!InStl*& JnSt2*& InSt3*&!InSt4*)I
(!InStO*& !IfStl*&!IflSt2*&!IflSt3*& JnSt4*)-,

AMWR=
(tInStO'& lnStl*& InSt2*&!lnSt3*& Inst4*)i
(!InStO*&!InStl*& InSt2*& InSt3*&!JnSt4*)I
(!InStO*&!InStl*&I~nSt2*&!JnSt3*& InSt4*);

E".-
(!lnStO*& InStI*& InSt2*& InSt3*fl
(!InStO*&!InStl*& 1n812*& InSt3*&!InSt4*)i
(!InStO*&!JnStI*&!InSt2*&!InSt3*& JnSt4*);

DV-
( InStO*&!InSt1*& 1nSt2*&!InSt3*)I
( fr~t*&!nStI*&I~nSt2*&I~nSt3*&![nSt4*)I
(!InrStO*& InStl*&!InSt2*&!InSt3*& InSt4*)I
(!lnatO*&!InStI*& InSt2*& InSt3*& InSt4*)I
(IInStO*&!InStI*& InSt2*&!JnSt3*&!InSt4*)I
(!InStO*&!InStl*&!InSt2*& InSt3*&!JnSt4*)

AMRD=
( InStO*&!InSt!*&!InSt2*& InSt3*&!InSt4*)I
(!IfrStO& InSt1*&!1nSt2*&!InSt3*&!InSt4*)I

(!InStO*&!!nStI*&!InSt2*& InSt3*& JnSt4*);
CAR.

( InStO*&!InStl*&!InSL2*& JnSt3-&!JnSt4*)I
(!InptO*& InSt1*&!InSt2*&!InSt3*&!InSt4*)I
(!InStO*&!InStl*&!InSt2*& InSt3*& InSt4*);

OMRD=
(JInStO*&!lnStI*&!InSt2*& InSt3*& InSt4*)I
(!qnft*& InSt1*&![nSt2*&!InSt3*& InSt4*)
(!InatO*&!JnStl*& InSt2*&!InSt3*&!InSt4*);,

PAR-
(InWtB'&'InStl*&!lnSt2-& InSt3*&!UnSt4*)
(!~nStO& InStl*&!InSt2*&!InSt3*&!InSt4*);

SUB=
(InStO*&!InStl*& InSt2*&!InSt3-& InSt4*)I
(!InatO*& InStl*&!InSt2*&!InSt3*& InSt4*);

ADD=
( InStO*&!InStl*& InSt2*&!InSt3*& InSt4*)I
(!JnStO*& InStI*&!InSt2*&!InSt3*& InSt4*);

AMPA=
(!JnStO*& InStl*&!lnSt2S& InSt3*&!InSt4*);

PDMRw
(!InStO*& InStl*&!JnSt2*& InStS*& InSt4*);

PDR-
(!WtSO*& JnStl*& InSt3*& InSt4*);

DMCP-
(!InrSt*& InStl*& InSt2*& InSt3*& InSt4*);

COMM
( JnStO*&!qnStl*&!InSt2*& JnSt3*&!InSt4*)I
(!InStO*& InStl*& InSt2*&!InSL3*& InSt4*);

OMOPR-
( In5t*&!JflStl*& InSt2*&!InSt3*&!InSt4*);

MACFP
(InStO*&I~nSt1*& InSt2*&!InSt3*&fInSt4*);

44



EQNTOTT OUTPUT

--------.00000 00000 1 100000000004000000
-------.. 00001 00 00001 I 1 0000000((000000)

---0-0000-1 100000000000000000000000
----0-000010 0 1 0000000000000000000000

-------.00010 000000000010000000000000
--0011-- 4)011 0000000 10000000000000000

--- 0---0-0011 010000000000000000000000
-........00011 0 0 0 0 0 0 0 0 0 0 0 1 10 0 0 0 0 0 0 00 0 0

--00100 000000000010010000000000

--0-0100 O001000000000000000000000

--4----"1001 01 0 00000000000000000000

--------.00101 000001100000000000000000

-........00110 000000011 100000000000000

--"00110 010000000000000000000000

-------o0011 - 001000000000000000000000

------000]]] 100000000000000000000000

-........00111 000000000010000000000000
---- O--O()O0l[ 0 I0000000000000000000000

-......4)01000 000100000000000000000000
--------.010-0 0000000 10000000000000000

--------01000 000000000001101000000000
--------l01001000000000010010110000000

---- 0--O01001 100000000000000000000000

-.....-001-01 000100000000000000000000

-------- 01010 000001000000000001000000

---.--00101- 000100000000000000000000
--0-l401010 010000000000000000000000
--------01-11 000000000000000000010000

-------- 01011 000000000000000000100000

....- (- 1011 001000000000000000000000
--4----001100 001 100000000000000000000

-......01100 000000100000000000000000

----001101 O001000000000000000000000

---- 4)00001101 100000000000000000000000
----- OllO1 00000001I1000000000000100

--- O---00111- 01 1100000000000000000000

-...... 0111- 000000000 i00000000000000
--01111 000000000000000000001000

---0---)0W111 100000000000000000000000
------ 4)10-00 000010000000000000000000

-........I0000 000000000010000000000000
-------- 10001 000001000000000000000000

--O010001 001 100000000000000000000
-----00010010 0 10000000000000000000000

------4-01001- 000010000000000000000000

--------10010 000000000001101000000100

-....... 10011 000000000000010000000000
-.....- 010011 100000000000000000000000

--------.1010- 0000000000010000000000000

-........10100 0 0 00 0 0 0 0 0 0 0 00 0 0 0 00 00 00 11
---- 0-010101 101010000000000000000000

-........10101 000000000000000110000000
.-----0100-101 010000000000000000000000

-..... 1001101 I00000000000000000000000

----- 01010010 001000000000000000000000

-.... 10001101 010000000000000000000000
-.... 10010010 100000000000000000000000
-.-O-0100 0 010000000000000000000000
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.---. -- 00010 100000000000000000000000
---- 1-001001 010000000000000000000000
---- l-010000 100000000000000000000000
----1-0lOOl 0 101O0000000000000000000
--- 1---000001 010000000000000000000000
---I---0-0011 O00100000000000000000000
---1--O00l10 100000000000000000000000
--I1---0010-O 100000000000000000000000
--- 0---0111I- 000010000000000000000000

I---- 010100 100000000000000000000000
-01----000101 101000000000000000000000
-01----001100 00110 0000000000000000000
-11----000000 100000000000000000000000
011----O001 011000000000000000000000
Oil----001100 101100000000000000000000
III----000000 010000000000000000000000
l1l----"00101 000100000000000000000000
III----001100 010010000000000000000000
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APPENDIX B. BASIC CELL LAYOUTS

A. MAGIC LEGEND FOR LAYOUTS

n.Won

Malhmo

U7



B. BASIC REGISTER LAYOUT

ivm

484



1. Two's Compliment Register

IN

C49



C. BASIC ADDER LAYOUT

PAA

ONO ONO
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D. BAS IC COMPARATOR LAYOUT

OUT
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E. BASIC MULTIPLEXER LAYOUT

ONO

OUT
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F. FINITE STATE MACHINE

ka

AV

R

5D
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G. RPB FLOOR PLAN

Current Address Register

Previous Address Register

Subtractor

Adder

Comparator

Address Multiplexer

Data Multiplexer

Predicted Data Register
Finite State Machine

Output Multiplexer
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H. READ PREDICTION BUFFER

NC
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IiLi
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APPENDIX C. SIMULATION DATA

A. FINITE STATE MACHINE ESIM OUTPUT

suni 7:Ihome3lnowicki/thesis/FSM
% ext2sim newfsmpla
Memory used: 242k

sun I7:/home3lnowicki~hesis/FS M
% eairn new fsmpla.sixn
ESIM (V3.5 03/27/91)
703 transistors. 174 nodes (100 pulled up)
Sim> I
initialization took 395 steps
Sim> I
initialization took 0 steps
Sim> w RDWR AV NRF MAC NAy NMT MT RESEI' NDV ROK EMA

AMWR EWR DV AMRD CAR OMRD PAR SUB ADD
AMPA PDMR PDR DMCP COM OMPR MACE cika. clkb

Sim> I Set up clock
Sim> V clka 110000
aim> V clkb 000110
Sim> I Simulations will be for 12 clock pulses
Sim> I Start-state 0 (00000)
Sim> G 12
>000000000000:RDWR
.000000000000:AV
.000000000000:NRF
>000000000000:MAC
>000000000000:NAV
z,000000000000:NMT
>000000000000:MT
>000000000000:RESEr
>0000001 I II I :NDV
>0000001 I I 1I 10K
)O00000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
'000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
'000000000000:PAR
)000000000000:SUB
,000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
.000000000000:DMCP
)000000000000:COM
>000000000000:OMPR
>000000000000:MACE

>1 100001 10000:clka
>0001 100001 10:clkb
aim> I To State 1 (00001)
aim> V AV 11
Sim> V NUF 11
Sim> G 12
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>000000000000:RDWR

>000000000000: MA C
>000000000000: NA V
>0000X00000000:NMTr
>000000000000:Nff
>000000000000:RESET
>I I II I1000000:NDV
>I III 1l000000:ROK
>0000001 I II I :EMA
>0000001 I II I :AMWR
>000000111 I 1 :EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR

>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OM1PR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
surn> I To State 2 (00010)
sim> V AV 00
sini> V NRF 00
sutn> V MAC I I
sim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>100101101100:NIAV
>000000000000:NMT
>000000000000:NMT
>000000000000:REST
>000000000000:RND V
>000000000000:ROK

> II 1II 1000000:EMA
>111111000000:AMWR

>I I1 I1 1000000:EWR
>00000011I1II1I1:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMEPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:ONIPR
>000000000000:MACE
>1100001 10000:clka
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>0001 100001 1O:clkb
sim> I Back to State 0
sini> V MAC 00
aimn> V NAV I I
sim> G 12
>000000000000:RDWR
>000000000000:Av
>000000000000:NRF
>000000000000:MAC
>1 1111111111 1:NAV
>000000000000:NMT
>000000000000:M
>000000000000:RESET
>0000001 I II I :NDV
>W0WW01 1111 1:ROK
>0030000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>1 1111 1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMIPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim> I To State 3 (00011)
aim> V NAV 00
aim> V RDWR I1I
aim> V AV I11
aim> V NRF I1I
aimn> G 12
>111111111111 :RDWR

>000000000000:MAC
>000000000000: NA V
>000000000000:NMT
>000000000000:MT
>000000000000:RESEr
>111111000000:NDV
> I I1 I1000000:ROK
>000000111 I 1 :EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>00000011111 1:AMRD
>00000011I II I :CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
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>X)XXX)000000:111)R
>4X)X)0()0000:l),NfCP
>0(XX)XXX)00000:('OM
>000000000000):ONPR
>000(X)0(XXX)0XX:,NACI1.
>1 l0(XXX)l 1(XX(X):elka

sim> I To State 4 (00100)
sim> V AV W0
s; .. > V RDWkR 00
aim> V NRF 00
sim> V MAC I I
sim> G 12
>000000000X000:RDWR
>00)0000000000:AV
>0000000X00000:NRF

>000000000000X:NAV
>000000000000:NMTr
>000000000000:hNIT
>0X00000000000 RFS[T
>0X00000000000. ND V
>000000000000):ROK
>1 1I III 000000:EMA
>0000)00000000:AMWR
>000000000000:EWR
>000000111 I 1 :DV
>I I I I1000000:AMRJ)
>I1I1 I1 1000000:CAR
>0000001 I II I :OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMIPA
>000000000000:PDMR
;00000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000X000000:OMPR
>00000X0000000:MAC'E
>1 100001 10000:clka
>0001 100001 10:clkb
sim> I To State 5 (00101)
sim> V MAC 00
qim> V NAV I I
sim> G 12
>000000000000:RDNNR
>000000000000:AV
>000000000000:NRF
>000000000000):MA C

>1 I00I0II0II0I00I0:NA MT
>0000000000100N MT
>000000000000 RESET
>00000001I1I:l NDV

>0000011111 IIII:ROK
>000000000000:EMA
>0000(XXX)00000 AMWR
>00X0000000000 EWR
>1 I1 III 000000:1)v
>0X00000000000:AMRD
>000000000000:CAR
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>I II1IlO0000:ONLJ)
>000000000000:PAR

>000000000000:SUB
'000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR

>0O00O0OO0000:DMCP
>00OO00000000:COM
OOOOOOOOOOO00:OMPR

>000000A000000:MA CE
>1 100001 10000:clka
>0001 100001 10:clkb
sini> I To State 6 (00110)
sirn> V NAy 00
sin> V AV I11
sim> V NRF I11
sim> G 12
>000000000000:RDWR

>000000000000:MAC
,000000000000:NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESEr
>111111000000:NDV
>1 I II I1000000:ROK
>'0000001 1111I :ENIA
>000000I111111:AM'tATR
>000000111 I1:II EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMlPR
>000000000000:MACE
> 1100001 10000:clka
>0001 100001 10:clkb
sin> I To State 7 (00111)
siun> V AV 00
sin> V NRF 00
sim> V MAC I I
sim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>1 I00I0II0II0I 0I0:NAV
>000000000000: N M
>000000000000:NMT
>000000000000:REST
>000000000000:RND V
>000000000000:ROK
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>I I I I1000000:EAMW
>11111 1000000:EMWR

>0000001 1I IIl :DV
>000000000000:AM4RD
>000000000000:CAR
>000000000000:ONIRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:ANWA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sirnr> I Back to State 5 (00101)
sim> V MAC 00
sim> V NAV I1I
aim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC

>1 11111111110:NMT
>000000000000:NMT
>000000000000:REST

>00000011I1II1I1:NDV
>0000001111 ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>111111000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:pAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMEPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>I 1000011 0000:clka
>0001 100001 10:clkb
sim> I To State 8 (01000)
aimn> V NAV 00
aim> V RDWR I I
sim> VAV I I
aim> V NRF I I
sim> G 12

>000000000000: MAC
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>000000000000:NAV
>000000000000:NMTr
>000000000000: MT
>000000000000:RESET
>I1I11I1I1000000:NDV
>I I I I1000000:ROK
>000000111 I 1 :EMA
>000000000000:ANIWVR
>000000000000:EWR
>000000000000:DV
>0000001 1111 1:ANIRI
>0000001 I I11I1:CAR
>000000000000:OMRD
>0000001 I I I PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:ONEPR
>000000000000:MACE
>1I1000011 0000:clka
>0001 100001 10:clkb
sim> I To State 9 (01001)
sim> V RD"R 00
sin> V AV 00
sim> V NRF 00
sim> V MAC I1I
siim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>100000000100:NAV
>000000000000:NMT
>000000000000:NMT
>000000000000:MEET
>000000000000:NDVE
>000000000000:ROK

>I11111 1000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000111111:DV
>I IIII1000000:AMRD
>1 1111 1000000:CAR

>111111000000:PAR
>0000001 I1II I1:SUB
>0000001 1I II: ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMIPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim> I To State 10 (01010)
aim> V MAC 00
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sim> V NAV I1I
sim> G 12
>000000000000:RDWR
'000000000000:AV
>000000000000:NRF
>000000000000: MAC

>10I0 I0II II I 0I0:NAT

>000000000000:NNMT
>000000000000:REST

>000000111111:NDV
>0O0000000000:ROK
>000000111 I 1II:EMA
>000000000000:AMWR
>000000000000:EWR
>1 I II I1000000:DV
>000000000000:AMRD
>000000000000:CAR
>11ll11000000:OMRD
>000000000000:PAR
>I I I I1000000:SUB
A I I I1000000:ADD
>0000001 1i11 1:AMEPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMEPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim,> I To State I11(01011)
sim> V NAy 00
simn> V MAC I11
simn> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>000000000000:NAC
>000000000000:NMT
>000000000000:NMT
>000000000000:REST

>111111000000:NDV
>000000000000:ROK
>111111000000:EMA
>000000000000:ANPWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>I11111000000:AMPA
>000000l11I 1II:PDMR
>0000001I1I1I1I1:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE

63



>I11000011 0000:clka
>0001100001 I0:clkb
sim> ITo State 12 (01100)
sim> V MAC 00
sim> G 12
>000000000000:RDWR
>000000000000:AV
'000000000000:NRF

>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:.MT
>000000000000:RESET
>000000000000:NDV
>111111111111 LROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
z'000000000000:PDR
>000000000000:DMCP
>000000000000:CQM
>000000000000:OMIPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
si> I To State 13 (0110 1)
sim> V AV 11
simi> V NRF I I
sim> G 12
>000000000000:RDWR

>000000000000: MAC
>00000000000:N A V
>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>000000000000:NDV
> 11111 1000000:ROK
>000000111 I 1 :EMA
>000000111 I 1 :AMWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMRjD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA

)000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
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'.0000001 lIi I 1 :CONI
00000000O000:OPR

>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim> ITo State 14 (011 10)
sim> V AV 00
sim> V NRF 00
sim> V NMTf 1I
sim> G 12
>O0OO00000000:RDWR
>OO0000000000:AV
>O000O00OOO00:NRF
>000000000000:MAC
>000000000000:NAV

>000000000000:MT
>O0000000000O:RESET
>O00O0OO00000:NDV
>000000000000:ROK
>11111 1000000:EMA
>111111000000:AMUWR
>0000001 I II I :EWR
>000000000000:DV
>O000000O0O00:AMRD
>O00000000000:CAR
>O00000000000:OMRD
>000000000000:PAR
>O00000000OOO:SUB
>O0OO0000OO00:ADD
>O0000000OO00:AMIPA
>O0000O00OO00:PDNMR
>000000000000:PDR
>000000000000:DMCP
>I11 I 1II0I0000O:COM
>000000000000:OMPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim> I To State 16 (10000)
sim> V NMT 00
sini> V MAC I I
sim> G 12
>000000000000:RDWR
>O00O00O00000:AV
>000000000000:NRF

>000000000000:NA V
>000000000000:NMT
>000000000000:MT
>O0O0O0000O00:RESET
>O0O0OO00OO00:NDV
>000000000000:ROK
>000000000000:EMA
>O0O0000OO000:AMWR
>111 I II 00I O 00O:EWR
>00000011I1II1I1:DV
>O0O000000000:AMRD

>O00O00000000:CAR
>O0000OO0OO00:OMRD
>000000000000:PAR
>O0000O00000O:SUB
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>00000000000:ADD
>000000000000:AMPA
>000000000000:PDIR
>00000000000:PDR
>000000000000:DNICP
>000000000000:CONI
>000000000000:OMtPR
>000000000000:NIACE
>1 100001 10000:clka
>0001 100001 10:clk-b
sim> ITo State 17 (10001)

siun> V MAC 00
aim> V NAV I11
sim> G 12
>000000000000:RDIR
>000000000000:AV

>000000000000:NRF
>000000000000:MAC

>1 I00I0II0II0I00I0:NMT
>000000000000:N MT
>000000000000:REST

>0000001I I II:NDV
>000000000000:ROK
>00000000000:EMA
>000000000000:ANWR

>000000000000:EWR
>I I I1I1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000.S1B
>000000000000:ADD

>000000000000:AMEPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMEPR
>000000000000:MACE
>1 100001 10000:clka
>0001100001 10:clkb
sim> I Back to State 12 (01100)
sim> V NAy 00
sim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>'000000000000:MAC
>000000000000: NA V
>000000000000:NMT
>000000000000:NfT
>000000000000:RESET
>00000000000: ND V

>000000000000:EMA
>000000000000.AMWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
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>OO0000000000:OMIRD
>000000000000:PAR
>000000000000:SU B
>000000000000:ADD

>000000000000:AMIP.
>000000000000:PDMR

>O0000000000OO:PDR
>000000000000:DMCP
>000000000000:CONM
>0O00000000000:OMPR
>000000000000:NMACE
>1I1000011 0000:clka
>0001 100001 10:clkb
sim> ITo Stae 13 (0110 1)
sim> V AV 11
siffi> V NRF I11
simf> G 12
'000000000000.RDWR

>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESEr
>000000000000:NDV
>111111000000:ROK
>0000001 I II I EMA
>0000001 111 I1 :AM'WR

>000000000000:E"R
'000000000000:DV

)000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMRl
>000000000000:PDR
>000000000000:DMCP
>0000001 I II I COM
>000000000000:OMPR
>000000000000:N4ACE
>1 100001 10000:clka
>0001 100001 1O:clkb
si> I To State 15 (01111)
sim> V AV 00
simn> V NIIF 00
simf> V MT I1I
sii> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>000000000000: NA V
>000000000000:NMT

> i0I0II0I0II0I0IIRI ET
>000000000000:NDVE
>000000000000:NOK

>111I IOIOIOOOO00EMA
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A I IlI1000000:AMWR
>000000ll1I IIII:EUR
>000000000000:DV

>000000000000:AMRD
00X0000000000:CAkR

>000000000000:OM.RD
>'000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000-:AMEPA
>000000000000:PDNIR

>0000001 I II I :PDR
>0000001 lIi I1 :DMCP
A I11I1I1000000:COM
>000000000000:ONMPR
>000000000000:MACE
>1 100001 10000:clka

)0001 100001 10:clkb
sim> ITo State 16 (10000)
sim> V MT 00
sim> V MAC I11
sim> G 12
>000000000000:RDW'R
>O00000000000:AV
>000000000000:NRF

>1111111111000:NAV
>000000000000:NAV
'000000000000:NMT
'000000000000:RESr
>000000000000:NDVE

>000000000000:ROK
>000000000000.EMA
>000000000000:AMWR
- I I I1000000:EWR
>000000111I1II :DV
>0O00000000000:AMRD
>000000000000:CAR

>000000000000:OMRD
>0O00000000000:PAR
>000000000000:SUB
'000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR

>111111000000:PDR
>1 I I I1000000:DMCP
>000000000000:COM
>000000000000-:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001 100001 10:clkb
sim> ITo State 17 (10001)
surn> V MAC 00
sim> V NAV I I
simi>G 12
>000000000000:RDWR
>000000000000:AV
'000000000000:NRF

>000000000000;MAC

>10I0 I0II0II0I 0I0:NAV
>000000000000:NMT
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>000000000000:RESET
>01000001 I I I :NDV
>000000000000:ROK
>000000000000:EktA
'O00000000000:AMWR
z>O00000000000:EWR
>I I I I1000000:DV
>000000000000:AMRD
>000000000000:CAR
'000000000000:OMRD
>0O0000000000O:PAR
>O00000000000:SUB
>000000000000:ADD
)O00000000000:AMP.A
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
O000000000000:OMPR

)O00000000000:MACE
>1 100001 10000:clka
'0001 100001 1O:clkb
sin> I Back to State 12 (01100)
surn> V NAV 00
sim> G 12
O000000000000:RDWR

)000000000000:AV
'O00000000000:NRF
O000000000000:MAC

>'000000000000:NAV
O000000000000:NMT

>000000000000:MT
>000000000000:RESEr
>000000000000:NDV
>11111111111 1:ROK
>000000000000:EMA
>000000000000:AMWR
O000000000000:EWR

>000000000000:DV
)000000000000:AMRD
)O00000000000:CAR
>000000000000:OMRD
>0O00000000000:PAR
'000000000000:SUB
>000000000000:ADD

)O00000000000:AMOPA
O000000000000:PDMR

>0O00000000000:PDR
>0O00000000000:DMCP
>0O00000000000:COM
)000000000000:OMIPR
)000000000000:MACE
>I1100001 10000:clka
>0001 100001 10:clkb
simn> I To State 18 (10010)
sim> V RDWR I I
simn> V AV 11
aimn> V NRF I1I

min> G 12
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>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000: MT
>000000000000:RESET
>000000000000:NDV
>I I11I1I1000000:ROK
>000000000000:EMNA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>00000011I1II1I1:AMRD
>0000001 11I I1 :CAR
>000000000000:OMRD
>0000001 I I1 I:PAR
>000000000000:SUB

>000000000DW0ADD
>000000000000:AMEPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>0000001 I II I :COM
>000000000000:OMIPR
>000000000000: MA CE
>1 100001 10000:clka
>0001 100001 10:clkb
sim> ITo State 19 (loot1)
simn> V RDWR 00
sim> V AV 00
sini> V NRF 00
aim> V NMT I I
samn> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>000000000000:NAV

>101101001110:NMT
>000000000000:REST
>000000000000:NDVE
>000000000000:ROK

>000000111 I 1 :EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>111111000000:AMRD
>I1I111 1000000:CAR
>000000111 I1:II OMRD
>111111000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>111111000000:COM
>000000000000:0MEPR
,000000000000:MACE
>1 100001 10000:clka
>0001100001 10:clkb
sim> I To State 21 (10101)
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sim> V NMfT 00
sim> V MAC I I
sjm> G 12
>000000000000:RDNR
>000000000000:AV
>000000000000:NRF

>000000000000:NAV
>000000000000:NAT
>000000000000:N~ff
>000000000000:REST
>000000000000:NDV~
>000000000000:NOK

>11111I I 000000:EMA
>000000000000:AMWR
'000000000000:EWR

>0000001 I0II0I0:ADV

>000000000000:CAMR

A I I I1000000:OMRD
>000000000000:PAR
>0000001 I II I :SUB
>0000001 I II I ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMEPR
>000000000000:MACE
>1I1000011 0000:clka
>0001 100001 10:clkb
siam> I To State 10 (01010)
samn> V NAV I I
sim> V MAC 00
sins> G 12
>000000000000:RDWVR
z'000000000000:AV
>000000000000:NRF
>000000000000: MAC

>100000000100:NMT
>000000000000:NMT
>000000000000:REST

>0000001 I1II I1:NDV
>000000000000:ROK
>0000001 I II I :EMA
'000000000000:AMfWR
>000000000000:EWR
>11111 I 1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
A I 1I I1000000:SUB
A I I II1000000:ADD
>0000001I I II1:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000 COM
>000000000000:OMPR
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>000000000000):NACE
>1 100001 10000:clka
>0001 100001 10:clkb
simr> ITo State I11(01011)
sini> V NAV 00
sini> V MAC I11
sin> G 12
>000000000000:RDWR

>000000000000:AV
>000000000000:NRF

>1 I I I 1111110:NAV
>000000000000:NMT
>000000000000:NMT
>000000000000:REST

>1 1111 1000000:NDV
>000000000000:.ROK
A I I1I1Il000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMJUD
>000000000000: CAll
>000000000000:ONIRD
>000000000000:PAR
>000000000000:SUB

>000000000000:ADD
>111111000000:AM[PA
>0000001 I1II I1:PDMR

>0000001 I1II1I1:PDR
'000000000000:DMCP
>000000000000:COM
>000000000000:OMIPR
)000000000000:MACE
>1 100001 10000:clka
>0001100001 10:clkb
sin> I To State 12 (01100)
sim> V MAC 00
siun> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESEr
>000000000000:NDV

>10I0II0I00I0II0I:EMRO
>000000000000:EAMW
>000000000000:EWPR
>000000000000:DVR
>000000000000:MDV
>000000000000:CAMR
>000000000000:OMRD
>00000000000:PARD
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDM

>000000000000:PDR
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>0)00000000000:DNICI
>000000000000:COM
>000000000000:ONMPR
>000000000000:NMA CE
>I 100001 10000:clka
>0001I1000011 0:clk b
simn> I To State 13 (10010)
Sim> V RDWR t1I
aim> V AV 11
Sim> V NuF 1I
Sim> G 12

>000000000000: MA C
>000000000000:NAV
>000000000000:NMT

>000000000000:Nff
>000000000000:RESET
>000000000000:NDV
>111111000000:ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>0000001 I1II I:AMRD
>000000111 I 1 :CAR
>000000000000:OMRD
>0000001 I II1I1:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>0000001 I1I I ;COM
>000000000000:OMPR
>000000000000:MACE
>1 100001 10000:clka
>0001100001 10:clkb
simn> I To State 20 (10100)
Sim> V RDWR 00
Sim> V AV 00
Sim> V NRF 00
Sim> V MT I I
Sim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000: MA C
>000000000000:NAV
)000000000000:NMT

>000000000000:RESET
>000000000000: ND V
>000000000000:ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>0000001I I1I1I1:DV
>11I1II I1000000:AMRD
>I IIII1000000:CAR
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>00)0000000000:ONLIRD
>1 I1II I1000000:pAR
>000000000000:SLTB
>000000000000:ADD
A000000000000AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>I IIl 1000000:CONM
>00000011I1II1I:OMIPR
>000000111:MACE
>1 1000011 l0000:clka
>0001I 1000011 0:clkb
sim> I To State 21 (10101)
sim> V MT 00
sim> V MAC I11
sim> G 12
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>100000000000: NA V
>000000000000:NMT
>000000000000:NMT
>000000000000:REST
>000000000000:NDV~
>000000000000:ROK
>000000000000:EMA
>000000000000:EAMW
>000000000000:EMWR

>000000000000:AMRD
>1 III011111110:CA
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUBD

>000000000000:AMPAR

>00000010I0II0I:LDDR
>000000000000AMPD
>000000000000:PDMCP
>000000000000:COM

>I1I1 I1 1000000:OMEPR
>11I1II1I 000000:MACE
>1 100001 10000:clka
>0001100001 10:clkb
Sim> I Check RESET to State 0 (00000)
Sim> V MAC 00
sim,> V RESET I I
sin> G 12
>000000000000:RDWR
>000000000000:AV
)000000000000:NRF
>000000X000000:MAC
>000000000000:NAV
>,000000000000:NMTf
>0009000000000:MT
>1 I I11I11I I I1:RESET
>0000001 I I11I :NDV
>00000011I I I :ROK
>000000000000 [MA
>000000000000:AMWR
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>000000000000:EWR
>111111000000:DV
>000000000000:AMRD
>000000000000: CAR
>000000000000:ONMRD
>000000000000:PAR
>I I 1I I1000000:SUB
>111111000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMOPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clk-b
simn> I To State 1 (00001)
sim> V RESEI' 00
sim> VAV I1I1
aim> V NRF 11I
aim> G 12
'000000000000:RDWR

>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:NfT
>000000000000:RESEr
>111111000000:NDV
>111111000000:ROK
>00000011111 1-EMA
>00000011I1II1I1:AMWR
>00000011111I I:EWR
>000000000000:DV
>000000000000:AMRD
>000000K000000:CAR
>000000000000:ONIRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>0)00000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 I0:clkb
aim> quit
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B. READ PREDICTION BUFFER CIRCUIT ESIM OUTPUT

Script started on Wed Sep 2 10:54:41 1992_

sun I7:/home3/nowickithesis/DONF.fEEST
% ext2sim RPB
Memory used: 1802k

sunl 7:/home3/nowicki/,hesis/DONFfrEIST

% esim RPB.sim
ESIM (V3.5 03/27/91)
5036 transistors, 2548 nodes (149 pulled up)
sim> I

initialization took 8435 steps
sin> initialization took 495 steps

Sim> I
initialization took 286 steps
Sim> I Patchfile watches all input and output nodes
Sim> @ patchfile.sim
Sim> I Set up clock pulses for FSM
sim> V clka 110000
sim> V clkb 000110
Sim> G 12
000000000000:AO

>000000000000:A I
>000000000000:A2
>000000000000:A3
>000000000000:A4
>000000000000:A5

000000000000:A6
>000000000000:A7
>000000000":A8
>000000000000:A9
z000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14

:000000000000A 15
:000000000000A 16

>O00000000000:A 17
>000000000000:A18
>000000000000:A 19
>000000000000:A20
000000000000:A21
000000000000:BO

>000000000000:B 1I
>000000000000:B2
>000000000000:B3
>000000000000:B4
>O00000000000:B5
>000000000000:B6
>O00000000000:B7
>O00000000000:B18
>000000000000:B9
>000000000000:B 10
>000000000000:B II
>000000000000:B 12
>000000000000:B 13
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)000000000000:B 14
>O00000000000:B 15
>000000000000:B 16
>O00000000000:B 17
-O000000000::B 18
O000000000000:B 19
>000000000000:B20
>000000000000:B21
>1IlI Il IIII I:CO

>000000000000:CI
>XXXXXXXXXXXX:C2
O000000000000:C3

>XXXXXXXXXXXX:C4
>XXXXXXXXXXXX:C5
>XXXXXXXXXXXX:C6
>XXXXXXXXLXXX:C7
>000000000000:C8
>000000000000:C9
>00000000000:C10
>XXXXXXXXXXXX:Ci I
>000000000000:C12
>XXXXXXXXXXX:C13
>XXXXXXXXXXX:C14
>000000000000:C15
>111111111111:C16

000000000000:C17
>1 11111111111:C18
>XXXXXXXXXX:C19
>XXXXXXXXXXXX:C20
>00000000000:C21
>111111111111:C22
>III111lIIIII:DO

O000000000000:DI
>XXXXXXXXXXXX:D2
>00000000000:D3
>XXXXXXXXXXXX:D4
>XXXXXXXXXXXX:D5
>XXXXXXXXXXXX:D6
>XXXXXXXXXXXX:D7
>O00000000000:D8
>000000000:D9
O000000000000:D 10

>XXXXXXXXXXX:D 1I
>000000000000:D 12
>XXXXXXXXXXYXX:D 13
>XXXXXXXXXXXX:D 14
>000000000000:D 15
>111111111111:D16

>O00000000000:D 17
> IIII III III :D 18
>XXXXXXXXXXXX:D 19
>XXXXXXXXXXXX:D20
>00000000000:D21
>1I11I11111I11I1 I1:D22

>O00000000000:EO
>0000000000:E1

>)IIIllIlllll:E2
>000000:E3

,O00000000000:E4

>iIIIIIIIIIII7:E5
> I lIlIlIIlIIII l :E6
> II IIiI I III III:E7
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>000000000000:E8
>1lIIIIIIlIIlIlhE9

O00000000000:E 10
>XXXXXXXXXXXX:EI I
>000000000000:E 12

>00000000000:E 14
O000000000000:E 15
O000000000000:E 16

>000000000000:E 19
> 11111111111 hE20

>O00000000000:E21
F00000000000:FO

z000000000000:Fl
>000000000000:F2

>000000000000:F3
>O000000000000:F4
>000000000000:F5
>000000000000:F6
O00000000000:F7
000000000000:F8
000000000000:F9

>:00000000000FIO
>000000000000:F I
000000000000:F12

>000000000000:F13
>00000000000:F14
>O0000000000:FI5
000000000000:F16

>000000000:F17
)00000000000:F18
>000000000000:F19

00000000000:F20
>000000000000:F21

000000000000:GO
000000000000:G I

>00000000000:G2
>000000000000:G3
>000000000000:G4
z000000000000:GS
>000000000000:G6

O000000000 :G7
>000000000000:G8
>O0O0000000:HO
O00000000000:H 1
000000000000:H2

00000000000:H3
>0000000000:H4
000000000000:H5

>000000000000:H6
>000000000000:H7

000000000000:H8
000000000000:I0

>0000000000(,:1
>00000000000:12
>000000000000:13
>000000000000:14
>0000000000 :15
>000000000000:16
>000000000000:17
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>000000000000:18
>000000000000:10
>000000000000.j
>000000000000J2
>000000000000:J3
>000000000000J4
>000000000000:JS
>0000000000001J6
>000000000000:J7

>000000000000.J8
>000000000000:KO
>000000000000:Kl
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:NfT
>000000000000:RESET

>111111 I 1: IIIII ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:.DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPTA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1I1000011 0000:clka
>0001 100001 10:clkb
siam> I Set first Adrs to 1, and set read data and data line from CPU
sim>ItAO HO HII H2 G4G5 CG6
simn> I To State I
sim> VAV I I
siam> V NIRF I I
sim> G 12

>1 II0I00I II0I00I :A I
>000000000000:A I
>000000000000:A2
>000000000000:A3
>000000000000:A4
>000000000000:A5
>000000000000:A6
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>000000000000:A8

>000000000000:A9
O00000000000:A 10

A00000000000A II
:000000000000A 12

O:0000000000A 13
:00000000000A 14

>:00000000000A 15

:000000000000A 16
O:0000000000 A 17

:000000000000A 18
>:0000000000 A 19
>0000000000:A20
>000000000000:A21

O0000000000:BO
>000000000000:B I
>000000000000:B2
>0000000000:B3
>000000000000:B4
000000000000:B5

>000000000000:B6
000000000000:B7

>00000000000:B8
>O00000000000:B9

000000000000:B 10
>O00000000000:B 11
>000000000000:B 12
000000000000:B13
000000000000:B 14

O00000000000:B 15
>000000000000:B16
>0000000000:B17
>B0800000000:B 1

O00000000000:B 19
zOOODOOOOOOO0:B20
>000000000000:B21
> IIlII III I II II:C0

000000000000:C 1
>XXXXXXXXXXXX:C2
>0000000000:C3

>XXXXXXXXXXXX:C4
>XXXXXXXXXXXX:C5
>XXXXXXX)OCXXX:C6

>XXXXXXXXXXXX:C7
>000000000000:C8
>00000000000:C9
>O000OOD0000:CIO
>XXXXXXXXXXXX:CI I
>O00000000000:C 12
>XXXXXXXXXXXX:C 13
>XXXXXXXXXXXX:C14

>000000000000C 15
>111111111111:C16

>000000000000:C 17

>XXXXXXXXXXXX:C1 9
>XXXXXXXXXXXX :C20

>000000000000:C21

>I111111111 :C22
> II II II II I I I:DO

>000000000000:Di
>XXXXXXXXXXXX:D2
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>O0000000000:D3
>XXXXXXXXXXXX:D4
>XXXXXXXXXXXX:D5•
>XXXXXXXX,XXX:D6
>XXXXXXXXXXXX :D7
>O00000000000:D8
>00000000000:D9
>000000000000:D 10
>XXXXXXXX) XXX :D 11
>000000000000:D 12
>XXXXXXXXXXXX:D 13
>XXXXXXXXXXXX:D14
>000000000000:D i5
>111111:DI7
z>0000000000O000 17
>IIXXIIXIIIXI:DI8
>XXXXXXXXXXXX:D19
>XXCXXXXXXXXXX:D20

>000000000000:D21
>111111111111:D22
>000000000000:EO
>000000000000:E I
>111111111111:E2
>O00000000000:E3
>100000001000:E4
>111111111111:E5
>111111111111:E6
>111111111111:E7

>00000000000:E8
>111111111111:E9
>000000000000:E10
>XXXXXXXXXXXX:E 1I
>O00000000000:E12

>111111111111:E13
>000000000000:E 14
>000000000000:E 15
>000000000000:E 16
>111111111111:EI7
>111111111111:E8
>000000000000:E 19
>111111111111:E20
>000000000000:E21
>000000111111:FO
>000000000000:F!
>O00000000000:F2
>O00000000000:F3
>000000000000:F4
>000000000000:F5
000000000000:F6

>O00000000000:F7
O000000000000:F8

>000000000000:F9
O000000000000:F I4

>000000000000:F I
000000000000:F12

>000000000000:FI 3
000000000000:FI 4

>000000000000:F 15
:>00000000000:F816
>000000:FI7
>000000:FI18
>000000:Fi9
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>O00000OOOOO:F20
>O00000000000:F21
>000000000000:GO
>O00000000000:G I
>000000000000:G2
>000000000000:G3

>1III IIII I I II:G4
>1III III III III:G6>11111111111 I:GS

>000000000000:G7
>000000000000:G8
>111111II1I1111:1-1O

>1IllllI I l ll:H2

>O00000000000:H3
O00000000000:H4

>O00000000000:H5
>000000000000:H6
>000000000000:H7
>OOOOOOOOOOO:H8
>000000000000:I0

>000000000000: 11
>000000000000:13
>000000000000•:4
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
>000000000000.J0

>000000000000j2
>000000000)0"J 3
>00000000000014
>00000000000015
>000000000000J6
>00000000000'J7
>000000000000"J8
>00000000000:KO
>000000000000:K I
>000000000000:K2
>000000000000:K3

>OO0000000•000:K4
>000000000000:K3
>000000000000:K6
>O00000000000:K7

>000000000000:RDWR

>000000000000:MA C>000000000000:RN A V> :NAV

>00000000000:NMT
>000000000000:NAV
>000000:M'f

>000000000000:RESET

>I11111000000:NDV
> I I I 11000000:ROK
>000000 I III:EMA
>000000 1 II:AMWR
>0000001 I I I I :EWR
>00000000000:DV
>000000000000:AMRD
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>000000000000:CAR
>000000000000:OMRD
>00000000000:PAR

>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>00000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:ONIPR
>0O0000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim> I To State 2
sim> V AV 00
sir> V NRF 00
sirn> V MAC 11

sim>G 12
>111111111111:AO
>(X00000000000:A 1
>000000000000:A2
>000000000000:A3
>000000000000:A4
>000000000000:A5

>000000000000:A6
>000000000000:A7

>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 38
>000000000000:A 19
",000000000000:A20
>000000000000:A21
>000000000000:BO
>000000000000:B1
>000000000000:B2
>000000000000:B3
>000000000000:B4
>000000000000:B5
>000000000000:B6
>000000000000:B7
>000000000000:B8
>000000000000:B9
>000000000000:B310
>000000000000:B I1
>000000000000:3B12
>000000000000:B 13
>000000000000:B 14
>000000000000:3B 15
>000000000000:B316
>000000000000:B 17
>000000000000:B 18
>000000000000:B319
>000000000000:B20
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O0000000000:B21
>1I I II IIIII III:CO

>0OOOOOOOOOO:C 1
>XXXXXXXXXXXX:C2
>000000000000:C3
>XXXXXXXXXXXX:C4
>XXXXNXXXlXXX:C5
>XXXXXXXXXXXX:C6
>XXXXXXXXXXX:C7

•'OOOOOO:C8

>0OOOOOOOOOO:C9
OOOOOOOOOOOO:C 10

>XXXXXXXXXXXX:C 1I
>000000000000:C12
>XXXXXXXXXXXX:C 13
>XXXXXXXXXXXX:C14
>O00000000000:C15
>111111111111l:Cl6

>000000000000:C17
>llllllllllll:Cl8

>XXXXXXXXXXXX:Cl 9
>XXXXXXXXXXXX:C20
>000000000000:C21
>!11111I11II1II1II1:C22

>111111111111 DO
000000000000:D1

>XXXXXXXXXXXX:D2
000000000000:D3

>XXXXXXXXXXXX:D4
>XXXXXXXXXXXX:D5
>XXXXXXXXXXXX:D6
>XXXXXXXXXXXX:D7
>000000000000:D8
O00000000000:D9
O00000000000:DI0

>XXXXXXXXXXXX:D 1I
O00000000000:D 12

>XXXXXXXX3XXX:D13
>XXXXXXXXXXXX:D14
O0000000000:D 15

>IIlIIIIIIII:I06

O00000000000:D 17

>IIIIIIIIIIII:D I 8
>XXXXXXXXXXXX:D29
>XXXXXXXXXXXX:D20

:000000000000D21
>111111111111:D22
000000000000:EO
000000000000:E I

>111111111111:E2
>000000000000:E3
>0000000000:E4
">I II II IllIllIl I:E5
">IlIIlI I II IllI :E6
>llIIIlIIlIllE7

000000000000:E8
> I I I I lIl Il:E9
>000000:EIO

>XXXXXXXXXXX:EI 1
>00000000000:E12
> III II II II IlII:EI13

O00000000000:E14
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>000000000000:E 15
>000000000000:E 16
>IIIIIlI IIII:EI7
> IIIIIII III I:E18
>000000000000:E19
> I IIlIIlIl Il I I:E20
>000000000000:E21

> 11111000000:FO
>000000000000:F I
>000000000000:F2
>000000000000:F3
>000000000000:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:F10
>000000000000:F 1I
>000000000000:F 12
>000000000000:F13
>000000000000:F14
>000000000000:FI5
>000000000000:F16
>000000000000:F17
>000000000000:F18
>000000000000-:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G1
>000000000000:G2
>000000000000:G3
>111111111111 :G4
>1111111I11I11I 1 I :G5

>IIIIllIIIIII:G6
>000000000000:G7
>000000000000:G8
">IIII1111111I:HO

>III0lIII0III:H5

">IIIIIIIIIIII:H2

>000000:H3

>I00000000000:H4
>000000000000:11

>000000000000:114

>000000000000:H5

>000000000000:H6

>000000000000:H7
>000000000000:H8
>000000000000:10
>0000000000001:
>000000000000:12

>000000000000:13

>000000000000:I1
>00000000000015
>000000000000:16

>000000000000:1

>000000000000J5
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>00000000000016
>000000000000:J7
>000000000000J8
>000000000000:KO
>000000000000:K 1
>000000000000:K2
>000O000000000:K3
>000000000000:K4
>000000000000: K5
>000000000000:K6
>000000000000:K7
>000000000000:K8

>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>1 III0 I I II I:NAV
>000000000000:NMT
>000000000000:NMT

>000000000000:REST
>000000000000:NDVE

>000000000000:ROK

>I I I I1000000:EIA
A 1I I I1000000:AMWR
>11111I 1000000:E"R
>000000 I I I I:DV
>0O0000000000O:AMRD
>000000000000:CAR
>O00000000000:ONMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>0O00000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP

>000000000000:COM
>000000000000-OMlPR
)000000000000:MACE
>1100001 10000:clka
>0001 100001 10:clkb

si>I To State 0
simn> V MAC 00
sim> V NAV I11
simn> G 12

A000000000000AO
>000000000000:A'2
>000000000000:A2
>000000000000:A3
>0000000000O00:A4
>00000O000000:A5
>.0000000)00000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A91
>000000000000:A 11
>'000000000A I12
>000000000000:A 13
>00000000000A 14
>000000000000:A 14
>000000000000:A 16
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>O00000000000:A 17
>000000000000:A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21

'00000000000:BO
>000000000000: B I
>000000000000:B2
>000000000000:B3
>000000000000:B4
>000000000000:B5
>000000000000:B6
>000000000000:B7
>000000000000:B18
>000000000000:B9
>000000000000:B 10
>000000000000:B 1I
>000000000000:13 12
>000000000000:13 13
>000000000000:B 14
>000000000000:B 15
>000000000000:B 16
>000000000000:B 17
>000000000000: B 18
>000000000000:B 19
-4000000000:3B20
>000000000000:B21
>1I II II I IllllII:C0

>000000000000:C I

>XXXXXXXXXXXX:C2
>000000000000:C3
>XXXXXXXXXXXX:C4
>XXXXXXX-XXXX:C5
>XXXXXXXXXXXX:C6
>XXXXXXXXXXXX:C7
>000000000000:C8
>000000000000:C9
>000000000000:C 10
>XXXXXXXXXXXX:C 11
>000000000000:C12
>XXXXXXXXXX:C13
>XXXXXXXXXXXLX:C14
>000000000000:C15
>111111111111 I I :C 16

>000000000000:C17
>11111 1111111l:C18

>XXXXXXXXXXXX:C 19
>XXXXXXXXXXXX:C20
>000000000000:C21
>1111111111I11:C22

>000000000000:DI
>XXXXXXXXXXXX:D2
>000000000000:D3
>XXXXXXXXXXXX:D4
>XXXXXXXXXXXX:D5
>XXXXXXXXXXXX:D6
>XXXXXXXXXXXX:D7
>000000000000:D8
>000000000000:D9
>000000000000:D 10
>XXXXXXXXXXXX:D I1
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00000000000:D 12
>XXXXXXX)XXXXX:D13
>X X XXXXXXXXXX: D 14
>:D0000000000 D:15

>00000000000:3D17

"IIIIIIII11:D18
">XCX, XXXXXOXXX:D 19
>XXX)XX \XX XXX:D20
>000000000000:D21
>l LIII LIILI1:1322
>O00000000000:EO

>1111I111lIIl:E2
>000000000000:E3
>O0000000000I:E4

>111111111111l:E5

000000000000:E8

>I1111111II11I:E9
>000000000000:E
">X XIIXXXXXXX, XX :E I 1

>O00000:E 12
>1 IIlIII II :El3

000000000000:E84
>1 II I II II :E 15
>000000000000:E 16

>Xl\lllXll CXLXXl:EI7

>000000000000:E19
>l1ll 1lll I I I I I :E20
>000000000000:E21

000000000000:FO
>000000000000:F1

>O00000000000:F2
>000000000000:F3

•O00000:F4
>O000000000"0:F5
>O00000000000:F6
>000000000000:F7
>000000000000:F8

O000000000000:F9
>000000000000:F4I

:F000!0000000:F1
000000000000:FI2

000000000000:F73

>O00000000000:F14
>O00000000000:F 15

O00000000000:F16

000000000000:F I7
:000000000000FI 8

>O0000000000O:F19
>000000000000:F24

>'O00000000000:F21
>O00000000000:GO
>:000000000000GI

'000000000000:G2

000000000000:G3
>IIilIIIIIIIII:G4
>1IIII I II IIlIll:G5
> IIlII II II IIII:G6
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>000000000000:G7

>000000000000:G8
>1111111I I I1I1:I L0
>1III IIIIIII HI
>111111111111:112
>000000000000:H3
>000000000000:H4
>000000000000:I15
>000000000000:H6
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:11
>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
:000000000000'J0
>O'.000000000JI
>000000000000:J2
>000000000000".3
>00000000000"J4
>000000000000J5
>00000000000"J6
>00000000000:J7
>000000000000J8
>000000000000:KO
>000000000000:KI
>000000000000:K2
>000000000000-K3
>000000000000:K4
>000000000000:K5
>000000000000:K6

>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MA C
>1IllI II II IIIII:NAV

>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>00000011111:NDV
>0000001 I 11I:ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>I I 11I1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP

89



>000000000O:COM
>00000000000:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001 100001 l0:cikb
Sim> I To State 3
sin> V NAV 00
sim> I Set Read Adrs to 2
Sim> I AO
sim> h Al
sim> V RDWR II
sim> V AV I I
sim> V NRF II
sim>G 12
>000000000000:AO

>000000000000:A2
>000000000000:A3
>000000000000:A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A II
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000:BO
>000000000000:B i
>000000000000:B2

>000000000000:B3
>000000000000:B4
>000000000000:B5
>000000000000:B6
>000000000000:B7
>000000000000:B8
>000000000000:B9
>000000000000:B 10
>000000000000:B 1 I
>000000000000:B 12
>000000000000:B 13
>000000000000:B 14
>000000000000:B 15
>000000000000:B 16
000000000000:B 27

>000000000000:B 18
>000000000000:BI9
>000000000000:B20
>000000000000:B21
>111111111111 :CO
>000000000000:C i
>XXXXXXXXXXXX:C2
>000000000000:C3
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>X LXXXX-X X XX : C4
>XXXX XXXXXXXX:C5
>XXXXXXXXXXX-,X: C6
>XXXXXXX'A"X XXX:C7
00000000000:C8

>'000000O000:C9
000000000000:C 10

>XXXNXXXXXXXXXX:C II
>00000000(XM:C12
>XXXXXXMXAX:C 13
>XXXXXXXVkXX:C 14

000000000000:C15
>1111I 11I11I 11I 11I :C 16

>O00000000000:C 17
>111111111|11i:C18

>XXXXXMXXXXX:C19
>XXXXXNXXXXX*X:C20
000000000000:C21

> IllIl IllIllIllIl:C22

>111111:DO
>000000000000:131
>XXXXXXXXXXXX:D2
>000000000000:D3
>XXXXXXXXXXXX:D4
>XXXXXXXXXXXX:D5
>XXXXXXXXXXXX:D6
>XXXXXXXXXXXX:D7
000000000000:D8

>00000000000:D9
>00000000O0000:D10
>XXXXXXXXXXXX:D1 I
>000000000000:D12
>XXXXXXXXXX-.DI3
>XXXXXXXXXXXX:D14
000000000000:D 15

>000000000000:1) 17>IlIIlIIIIIIIDI61>111111 :Dl7

>XXXXXXXXXXXX:D19
>XXXXXXXXXXXX:D20
>000000000000:D21
>1llllll1 'D22
'000000000000:EO
>00000000000:E I
>111111111111:E2

>000000000000:E3
>O00000000000:E4
>11111111111lI:E5
>111111111111 :E6
>111111111111:E7
>000000000000:E8
>111111111111:E9
>00000000000:E 12
>XXXXXXXOOXX:EO I
>O00000000000:E 12
>! I I I II II :E 13
>000000:E 14
>000000:EI5
>000000000000:E16

>1 111111 IIl I:EI7

>000000000000:E 19

91



>1IiIiI IIt I I I:IE20

>000000000000:E21
>000000000000:FO
>000000 I1111 IFI
>000000000000:F2
>000000000000:F3
>000000000000:F4
>000000000000:F5
>0O0000000000:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FO
>000000000000:FI I
>0000000000001:F
>OOOOO• l:F14
>O00000:FI5>000000000000:F1

>000000000000:F16
>000000000000:FI7
>000000000000:F 18
>000000000000:F 19
>00000000000:F20
>000000000000:F21

>000000000000:F21
>000000000000:GO
>000000000000:Gl
>000000000000:G2
>000000000000:G3
>11111II I :G4
>I II II I III I II:G5

>III1IIII111:G6
>000000000000:G7
>000000000000:G8
>IIIIIIIII :HO
>lll I IIL:H I
> IIlI I II I II I:IH2

>000000000000:H3
>000000000000:H4
>000000000000:15
>O00000000000:H6
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:11
>O00000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>0000000000":18
>O00000000000JO
>000000000"00J I
>00000000000'32
>00000000000OJ3
>000000000000:J4
>O00000000000"J5
>00000000000O36
>000000000000J7
>O0000000000OJ8
>000000000000:KO
>000000000000:K
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>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8
>!11111111111I :RDWR

>1111 IIII III I:AV
>1I I IlIIlI IlIIII:NRF

>000000000000:,MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>1111 1000000:NDV
>111111000000:ROK
>000000111111:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>00000011111 :AMRD
>0000001 1111:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000.OMPR
>000000000000:MACE
>1100001 10000:clka
>0001100001 1O:clkb
sim> I To State 4
sire> V AV 00
sim> V RDWR 00
sim> V NRF 00
sim> V MAC 11
sim>G 12
>000000000000:AO
>111111111 I I :A I
>000000000000:A2
>000000000000:A3
>000000000000:A4
000000000000:A5

>000000000000:A6
>000000000000-:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19
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>O00000000000:A20
>000000O0000:A21
'000000000O:BO

>00000011111:B I
>0000000000:B2

O0000000000:B3
>000000000000:B4
>000000000000:B5
>O00000000000:B6
>000000000000:B7

>000000000000:B8

>0000000000:B9

>O00000000000:B 10
>000000000000:B 1 I
>OOODOO:B 12

>000000000000:B 13
>000000000000:B 14
>00000000000:B 15
000000000000:B 16

>000000000000:B 17
O000000000000:B 18

>000000000000:B 19
>O00000000000:B20
>0000000000:B21
> III III I II I II:C0

>O00000000000:CI
>XXXXXXXXXXXX:C2

000000000000:C3
>XXXXXXXXXXXX:C4

>XXXXXXXXXXXX:C5
>XXXXXXXXXXXX:C6
>XXXXXXXXXXXX:C7

>00000X1000000-cs
>O00000000000:C9
000000000000:C i0

>XXXXXXXXXXXX:CI 1
>000000000000:C12
>XXXXXXXXXXXX:C13
>XXXXXXXXXXXX:C14

'C00000000000:15
>111111111111:C16

000000000000:C17
>111111111111:C18

>XXCXXXXXXXXX:CI9
>XXXXXXXXXXXX:C20
>000000000000:C21
>11111111111 1:C22
>111111111111 :DO
>000000000000:D I
>XXXXXXXXXXXX:D2
>000000000000:D3
>XXXXXXXXXXXX:D4
>XXCXXXXXXXXX:D5
>XXXXXXXXXXXX:D6
>XXXXXXXXXXXX:D7
>000000000000:D8
>00000000000:D9
>:00000000000001

>XXXXXXXXXXXX:D I I
>O00000000000:D 12
>XXXXXXXXXXXX:D 13
>XXXXXXXXXXXX:D14
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>000000000000:D 15
>[IlI IIIII III I:DI6

>000000000000:D17
>1I III I I III'IIDI8

>XX,"XXXXX'XXXX:D 19
>XXLX XXXLX XXX:•D20
>000000000000:D21
>1111II11113:D22
>000000000000:EO
>000000000000:E I
>111111111111:E2
>000000000000:E3
>000000000000:E4
>IIIIIIIIIIIl:E5
>111111111111:E6
>10IIIl000l0:E 17
>000000000000:E 8
>IIIIIIlllll0:E9
>000000000000:EIO
>XXXXXXXXXXY-:El I

>000000000000:E12
>1II 11111110:E3
>000000000000:E14
>000000000000:E 15
>000000000000:E 16
>1lIII I II II II:EI7
>lI II I II I IIIII:EI18
>OOQOOO:E 19
> I III II II I III:E20

000000000000:E21
>000000000000:FO
>11111000000:F1
>00000000C0000:F2
000000000000:F3

>000000000000:F4
>000000000000:F52
>-00000000000:F6
>000000000000:F7
>000000000000:F8
>(000000X0000:F9

:000000000000:FI 7
>000000000000:F I 8
>000000000000:F 12
>000000000000:F 13
>000000000000:F 14
>000000000000:F15
>0O00000000000 16

>000000000000:F 17
>000000000000:F8
>000000000000:FI9
>000000000000:F20
>O000000000000:F21

>000000000000:GO
>000000000000:G1
>900000000000:G2
>000000()00000:G3
> I II I Ii IlII:G4

> IlII I I II I -G6
>000000000000:G7
>00000000000:G 8
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>111111111111:H2
>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:1H7
>00000000:10
>000000000000:10

>000000000000:12
>000000000000:13
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:.16
>000000000000:18

>00000000000018
>0000000000003 0
>00000000000012
>000000000000J2
>000000000000J3
>000000000000OJ4
>000000000000 36
>000000000000*J7
>00000000000038

>0000001 I I III:KO
>0000001I1111:KI
>000000111111:K2

>000000000000:K3
>000000000000:K4
>000000000000:K5
>O00000000000:.K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>1 IIII0I0 I I0 I NAV
>000000000000:NMT
>000000000000-NMT
>000000000000:REST
>000000000000:NDV~
>000000000000:ROK

>111II1I1 1000000:EMA
>000000000000:AMWR
>000000000000:EWR
>0000001 I II I :DV
>111111000000:AMJID
>11111 1000000:CAR
>000000111 I 1II:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000.:ADD
)000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
)O00000000000:OMPR
>000000000000:MACE
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>110000110000:clka
>0001100001 1O:clkb
sim> I To State 5
sire> V MAC 00

sim> V NAV II
sir> G 12
>000000000000:AO
>1 IllI IIlIIlI Il:AlI

>000000000000:A2
>000000000000:A3

>000000000000:A4
>000000000000:A5
>000000000000:A6

>000000000000:A7

>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14

000000000000:A 15
>000000000000:A 16
>000000000000:A17

>000000000000:A 18
>000000000000:A 19

>000000000000:A20
>000000000000:A21
>000000000000:BO
>I II II II II I II:B I

>000000000000:B2
>000000000000:B3

>000000000000:B4
>000000000000:B5
>OOODOODOOOOO:B6
>000000000000:B7
>000000000000:B8

>000000000000:B9
>000000000000:B 10
>000000000000:B 11
>000000000000:B 12
>000000000000:B13
>000000000000:B 14
>000000000000:B 15
>O0000OOO0O0:B 16
>000000000000:B 17
>00000000000:B 18g
>000000000000:B 19
>000000000000:B20
>000000000000:B21

>000000000000:C1
>XXXXXXXXXXXX:C2

>000000000000:C3
>XXXXXXXXXXXX:C4
>XXXXXXXXXXXX:C5
>XXXXXXXXXXX:C6
>XXXXXXXXXXXX:C7
>000000000000:C8
>000000000000:C9
>000000000000:C 10
>XXXXXXXXXXXX:C1 I
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000000000000:C12
>XXXXXLXXXXXXX:C13
>XXXXXXXXXXXXX:C 14
>000000000000:C 15
>1III III I II II:CI6

>1 11111111111:C18

>XXX,-XXXXXXXXx:C 19
>XXXXXXXXXXXX:C20
>000000000000:C21
>111111111111 :C22
>1III III III 1l:130

>0000000000001 DI
>XXXXXXXX_ XXX:D2
>D0000000000003
>XXXXXXXXAXXXX:D4

>XXXXXXXXXXXX:D5
>X XXXXXXXXX:D6
>XXXXXXXXXXXX:D7
>000000000000:D8

000000000000:D9
000000000000:D 10

>XXXXXXXXXXXX:D I 1
>000000000000:D12
>XXXXXXXXXAXX:D 13
>XXXXXXXXXXCX:D14

>000000000000:D 15
>1111111111tl:D16

000000000000:D 17
>111111111111:DI8
>XXXXXXXXXXXX:D19
>XXXX)OXXXXXXXX:D20

>000000000000:D21
>i I1II11I11I11I11I1:D22

>000000000000:EO
z000000000000:EI
>O0IIIIIIIIII:E2
>000000000000:E3
>O00000000000:E4
">IIIIIIlIlIll:E5
">XIXIXXIlII X: IE6
>1O111111111l:E7
000000000000:E8

>111111111111:E9
>000000000000:E 10
>X0XXXXX)0000XX:E 19

000000000000:E2
>111111111111:E13

000000000000:EI4
000000000000:E5

>O00000000000:E16
">I I III II II I II:E 17
">i II II II IIIIII:EI18
>000000:E 19
>1IIIII 1 iI I IIII:E20

>000000:E21

>000000:F0

>O00000000000:F2

>000000000000:F4
>000000000000:F5

98



>000000000000:F6
>(X00000000000:F7

>0000000000(X):F8
>(X0000000000:F9

>000000000000:1-10

>000000000000:F II
>000000000000:FI 12
>000000000000:F 13

:000000000000F 14
>000000000000:FI5
>000000000000:F16
>000000000000:F 17
>000000000000:F 18
>000000000000:F 19

>000000000000:F20
>000000000000+:F21
>O00000000000:GO
>000000000000:G I
>000000(X)0000:G2

>000000000000:G3
> III I IIllI IIIII:G4

>I1IIIIIIIII 1:G5
> IIlI I I I III l :G 6

>000000000000:G7

>000000000000:G8

> IIIIIIIIIII I:HO

>000000000000:H3
>000000000000:H4
>000000000000:HS
>000000000000:116
>000000000000:H7
>000000000000:H8

>000000000000: 10
>000000000000:11
>000000000000:12
>000000000000:13
>0O0000000000:14
>000000000000:15
>000000000000:16
>000000000000:17

>000000000000:18
>0000OO00000JO

>000000000000:i1

000000000000:J2
>00000000000"J3
>000000000000:J4
>000000000000:JS
>000000000000:J6

>000000000000:J7

>000000000000"j8

>1I1111000000:KO
>11II11000000:KI
> 11111100II(X :K2
>000000000000:K3

>000000000000:K4

>000000000000:K5
>000000000000:K6
>000000000000:K7
>00000000000:K8

>0()0000000000:RDWR
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>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>1 ~IIII111111I:NAV
>0(E0000)0000:N MT
>000000000000:MT
>000000000000:RFSET
>0000001 I IIII:NDV
>000000111111:ROK
>000000000000:EMA

>000000000000:AMWR
>000000000000:EWR
>111111000000:DV
>000000000000:AMRD
>000000000000:CAR
>111111000000:OMRD
>000000000000:PAR
'000000000000:SUB

>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>0O000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001 100001 I0:clkb
sim> V NAV 00
sim> I Set next Write Adrs to 3
sir> h AO
sire> I To State 6
sir> V AV II
sire> V NRF 11
sim> G 12
>1I II I I I III II:A0

>1IIIIIIIIiII :A I
>000000000000:A2
>000000000000:A3
>000000000000:A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000:BO
> I III III IIII:BI
>000000000000:B2
>000000000000:B3
>000000000000:B4
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>000000000000:B5
>0000000000(:B6

>000000000000:1B7
>000000000000:B8

>(0)0000000000:B9
>000000000000:B 10
>000000000000:B 11
>000000000000:B12
>000000000000:B13
>000000000000:B 14

>00000000000:B 15
>000000000000:B 16
>000000000000::B 17
>000000000000:B 18

>000000000000: B 19
>000000000000:B20

>000000000000:B21

>000000000000:C 1
>XXXXXXXXXXXX:C2
>000000000000:C3
>XXXXXXXXXXXX:C4

>XXXXXXXXXXXX :C5
>XXXXXX'XX"XX:C6
>XXXXXXXXXXXX:C7
>OOODOODO0OOO:C8

>000000000000:C9

>O00000000000:C 10
>XXXXXXXXXXXX:C 11
>000000000000:C12
>XXXXXXXXXXXX:C13
>XXXXXXXX),XX:C14
>000000000000:C15
>1I11111I 11I 11I 11I :C 16

>000000000000:C17

>111111111111:C18
>XXXXXXXXXXXX:C20
>XXXXXXXXXXXX:C20
>OOOOOO:C21
>111111111111:C22

>11111111I111:D0

>000000000000:DI
>XXXXXXXXXXXXX:D2
>000000000:D3
>XXXXXXXXXXXX:D4

>XXXXXXXXXXX:D5
>XXXXXXXXXXXX:D6

>XXXXXXXXXXX-X:D7
>000000000000:D8
>000000000000:D9
>000000:D 10

>XXXXXXXXXXXX:D 11
000000000000:D 12

>XXXXXXXXXXXX:D 13
>XXXXXXXXXXXX:D 14

>000000000000:D 15
>IIII IIIIIIIi:D16
>000000000000:D 17
> I III I II I IIIi:Di18

>XXXXXXXXXXXX:DI9
>XXXXXXXXXXXXX:D20
>000000000000:D21
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>1111111111132I:D2
>000000000000:EO
>000000000000:E I

>OIIIIIIIIIII:E2

>00000•0000()O:E34

> I I II I II 11I:E5

>11111111111 I:E7
>000000000000:8

> II I IIlII I:II E9
>000000000000:E1I

>X3M3M'-•X X.XX" X: E I I
>00000000000::E12
>1l IIII llI:E13
>000000011110:E 14
>000000000000:E 15
>000000000000:E 16

>IXXlIIIXIIIX:EI I

>IlIIIllIIlll:E 17
>0I0I I00000 0:E 14
>000000000000Th 15

>lllllIlI I l I 1 :E20
>000000000000:E21>0000001 I0I0I I 19

>000000000000:Fi2
>000000111111:FO

>000000001111:Fl
>000000000000F2
>000000000000:F3
000000000000:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F8

>000000000000:F9
>000000000000:F13
>000000000000:F1 4

>000000000000:F 12
>000000000000:F 3
>000000000000:FI4

>000000000000:F 18
>000000000000:F 16

>000000000000:F27
'0000000O000O:F 38
>000000:F 19

>000000000000:F20
>000000:F21

>000000000000:GO

>000000000000:G I
>000000000000:G2

>O0000000:G3
>IIIIlII II1:G4
>1 I1111 IIIII:G5
>11111111111:G6
>000000000000:G7
>000000000000:G8
> II II Ili I IIIIII:H0

>111111i11111:H2

>000000000000:H3
>000000000000:14
>OO0000000000:H5
>000000000000:H6
>000000000000:t17
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>000000000000):118
>000000000000:10
A00000000000: I
>00000X0000000:12
>00000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>00000000000X0:18
>000000000000:)0
>00)0000000000:J I
>000000000000:J2
>000000000000:J3
>000000000000J4
>000000000000:J5
>000000000000J6
>000000000000:J7
>000000000000:J8
>000000000000:KO
>000000000000:K I
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:1(5
>000000000000:1(6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
> 11111111111 11AV

>000000000000:MAC
>000000000000-.N AV
>000000000000:NMiT
>000000000000:NIT
>000000000000:RESET
>111111000000:NDV
>111111000000:ROK
>0000001 I II I ELA,
>000000111 I 1 :AMWR
>0000001 I1II I1:EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:ONMRD
>000000000000:PAR
>000000000000:SUl3
>000000000000:ADD
>000000000000:ANIPA
>00000000000OTPMIR
>000000000000:PDR
>000000000000:DNICP
>000000000000:COM
>000000000000:OMPR
>000000000000: MACL
>1 100001 10000:ctka
>0001 100001 10:clkb
sirn> I To State 7
sim> V AV 00
sim, V NRF 00
sim> V MAC I I
sim> G 12
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>1III IIlI IIIlI AO

000000000000:A2
>(00000000000:A3

>000000000000:A4

000000000000:A5

>000000000000:A6

>000000000000:A7

'000000000(O:A8
>000000000000:A9

0OOOOO0000:A 10

>000000000000:A I I
O00000000000:A 12

>000000000000:A13
000000000000:A 14

>000000000000:A 15

>000000000000:A 16
>000000000000A 17
>000000000000:A 18
000000000000:A 19

>000000000000:A20
>000000000000:A21
000000000000:BO

>IIIIlIIIIIII :BI
O000000000000:B2

>O00000000000:B3
000000000000:B4

>000000000000:B6
>000000000000:B7
>000000000000:B8
>000000000000:B9
>00000000:B 10
000000000000:B 11

>000000000000:B 12
>000000000000:B13
>000000000 :B 14
>000000000000:B 15
>O00000000000:B 16
'000000000000:BI7

>000000000000:B18
000000000000:B 19

>000000000000:B20
000000000000:B21

>000000000000:C I
>XXXXXXXXXXXX:C2
>000000000000:C3
>XXXXXXXXXXXX:C4
>XXXXMXXXXXXX:C5
>XXXXXXXXXX.XX:C6
>XXXXXXXXXXXX:C7
000000000000:C8

>000000000000:C9
000000000000:CI0

>XXXXXXXXXXXX:C II
O000000000000:C12

>XXXXXXXXXXXX:C 13
>XXXXXXXXXXXX:C 14
000000000000:C15

>1I11I11I1 I11I11I :C 16

000000000000:C17
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>IIIIII III II:CI8
>XXXXXXXXXXXX :C 19

>XXXXXXXXXXXX:C20
>000000000000:('2t
>111111111111:O22
>1III III IIII I:DO

>000000000000:Dl
>XX)XXXXXXXXX:D2
>000000000000:D3
>XXXXXXLOXXXXX:D4
>XXM'XX XX-,XXXX:D5
>XXXXXXXXXXXX:D6
>XXXXXMXXXXX X:D7
>000000000000:D8
>000000000000:D9
>00000000000:D 10
>XXXXXXXXXXXX:D 11
>000000000000:D12

>XXXXXXXXXXX:D13
>XXXNAX Y-XXX:D14
>000000000000:DI5
>111111111111:DI6

>000000000000:D 17
>IIIIIIIIII. IDI8
>XKXXM XXXXXXX:D19
>XXXXXXXXXXXX:D20
>000000000000:D21
>111111111111:D22
>O000000000000:EO
>000000000000:E I
>111111111111:E2

>000000000000:E3
>000000000000-E4
>111111111111:E5
>111111111111:E6

>111111111111:E7
>000000000000:E8
>111111111111:E9
>000000000000:E 12
>XXXXXXNKXXXXX :E I11

>000000000000:E12
>I0II0IIIIIII:E I3
>000000000000:E14
>000000000000:EI5
>000000000000:E26
>lIlIlIlI II II IIII:EI17

>111111111111:E18

>111111000000:FO

>11111111000000:FI
>000000000000:F2
>0000I0000000:F3
>000000000000:F14
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F5
>000000000000:F9
>000000000000:F7O
>000000000000:F I
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>400000000000F 12
> ý 13:FI3
>(•X000000000:F14
>000000000000:FIS
>000000000000:F16
>000000000000:F17
>000000000000:FI8
>O00000000000:F 19
>000000000000:F20
>Og00000000000:F2 1
>000000000000:G0
>OOGOOOOO00DO:G 1
>000000000000:G I
>000000000000:G2
>000000000000:G3
>111111111 III :G4
>1III III III III:G5
>11111111111h :G6

>000000000000:G7
>000000000000:G8
>111111111! 1 :HO
>1I111I1I1 I III :H I

>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>O00000000000:H7
>z000000000000:H8
>000000000000:10
>000000000000:11
>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
>00000000000010

>0000000000003 1
>000000000000:J2
>00000000000'J3

>000000000000J4
>0000O00000000:5

>000000000000J6
>000000000000J7
>000000000000J8
'000000000000:KO
>000000000000:K I
>000000000000:K(2
>000000000000:K(3
>000000000000:K4
>000000000000:K5
>000000000000:K(6
>000000000000-.K7
>000000000000:K(8
>000000000000:RDWR
>O00000000000:AV
>000000000000:NRF

>000000000000:NAV
>000000000000:NMT
>000000000000- 7T
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>00000000000:RESET
000000000000:NDV
000000000000:ROK

>111111000000:EMA
>111111000000:AMWR
>11111 1000000:EWR
>0000001 1111 I:DV
>000000000000:AMRD
>000000000000:CAR

• '000O0000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA

000000000000:PDMR
>000000000000:PDR
'000000000000:DMCP

O0000O000000:COM
>000000000000:OMPR
>('0000000000O:MACE
>110000110000:clLa
>0001 100001 I0:clkb
sim> I To State 5
sim> V MAC 00
shan> V NAV I I
sire> G 12
>1I I IIlII I II II:AO

>1IIIIII IIIII:A I
>000000000000:A2
>000000000000:A3
>O00000000000:A4
>000000000000:AS
>(000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
,O00000(0':A 11
>000000000000:A 12
>000000000000:A 13
>'000000000000.A 14
>000000000000:A 15
000000000000:A 16

>000000000000:A 17
>000000000000:A 18
>z000000000000:A 19
>O00000000000:A20
>000000000000:A21
>O00000000000:BO

>IIIIIIl00ll0:BI
>O000000000000:B2
000000000000:B3

>000000000000:B4
>000000000000:B5
>O00000()00000:B6
>000000000000:B7

000000000000:B9

000000000000:B 10
>000000000000:B II
>000000000000:B 12
,000000000000:B 13
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>O0000000000:B 14

>000000000000:B 15
>000000000000: B 16
>000000000000:B 17
>000000000000:B 18
>000000000000:B 19
A000000000000:B20
>000000000000:B21
>lIllIl I Il I I :CO

>000000000000:C t
>XXXXXXXXXXXX:C2
>000000000000:C3
>XXXXXXXV%'XXA":C4

>XXXXXXXXXXX-:C5
>XXNXXXXXXXXXX:C6

>XXXXXXXXXX',X:C7

>000000000000:C8
>000000000000:C9

>000000000000:C 10
>XXXXXXXXXXXX:CI 1
>000000000000:C12
>XXXXXXXXXXXX:CI 3
>XXXXXXXXXXXX:C14

>000000000000:C15
>111111111111 I :C 16

>000000000000:C17
>11111 111111 1:C18
>XXXXXXXXXXXX:C19
>XXXXXXXXXXXX:C20
>000000000000:C21

>11111111 I I11:1
>000000000000:DI1
>XXXXXXXXXXXX:D2
>000000000000:D3
>XXXXXXXXXXXX:D4

>XXXXXXXXXXX:D5
>XXXXXXXXXXX)XX:D6
>XXXXXXXXXXXX:D7
z'000000000000:D8
>000000000000:D9
>000000000000:D10
>XXXXX,•X ,XXX:D I I
>000000000000:D 12
>XXXXXXXXXXXX:D 13
>XXXXXXXXXXXX:D14
>000000000000:D1I5

>000000000000:D17

>XXOXXXXXXXX:D 19
>XXXXXXXXXXXX:D20
>000000000000:D21
>1111 11111 3:D22
>000000000000:EO
>000000000000:EI
>1111111IIII:E2
>000000000000:E3
>000000000000:E4
>IIIIIIIIIIII:E5
> I I IIIIIIII :E6
> l I I I IIIII I:E7
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'4XO000000000:E8
>1l1111111111l:E9
>000000000000:E 10
>XXXXXXXXXXXX• :I I
>000000000000:E 12
>ll I llI IllIlh:E13

000000000000:E 14
>000000000000:E 15
>00000000000:E 16

>IIIIIIIIIII :E 18
>000000000000:E 19
> II lIlI III III:E20

>000000000000:E21
>000000000000:Fo
000000000000:FI

>000000000000:F2
>000000000000:F3
>000000000000:F4

:000000000000F5
>00000000lM:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>00 :F000-IO
>IOOOO O:F 10
>O000000000000T II
>000000000000:FI2
>000000000000:F13
>00000000000:F 14
>000000000000:F15
>000000000000:F16

•OO0O00:Fi 7
>000000000000F 17

>O00000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:Gi
>000000000000:G2
>1O1111111111:G3
">I IIlII II IIlII hG4

">IIIIII I ll:hG5
">I IIlI I II II III:G6

>000000000000:G7
>000000000000:G8

>111111111111:H2

>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:1
>000000000000:12
>000000000000:13

>O000000000000:15

>000000000000:16

>000000000000:17



>000000000000:18
>000000000000:J0
>000000000000:J I
>000000000000:J2
,000000000000J3
>000000000000:J4
>000000000000:J5
>000000000000:J6
>000000000000J7
>000000000000J8
>000000000000:KO
>000000000000:K 1
>000000000000:K2
>000000000000:K3
>000000000000:K4
'000000000000:.KS
>'000000000000:K6
>000000000000:K7
'000000000000:K8
O000000000000:RDNNR
>000000000000O:AV
>000000000000:NRF
>000000000000:MAC

> I00I I 0I0 I 0I0:NMT
>000000000000:NMT

>'000000000000:RESEr
>0000001 I II I :NDV
'4J000001 I II I :ROK
4J00000000000:EMA
>000000000000:AMWR
OO00000000000:ENIRI
>1I I I I1000000:DV
>000000000000:AMRID
>00000000O0000:CAR
>.000000000000-.OMRD
'000000000000:PAR

>.000000000000:SUB
'000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
'O00000000000:DMCP
>000000000000:COM
'O0000J0000000:OMPR
)000000000000 MACE
>1I1000011 0000:clka
>0001 100001 10:clkb

sirn> V NAV 00
sim> I Set Read Adrs to 10
simn> I AO
sim> h A3
sin> I To State 8
surn> V RDWR I1I
siun> V AV I I
sim> V NRF I1I
sim> G 12
>000000000000:AO
>ttII I I I1 : A I

>000000000000:A2

>000000000000:A4
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'0,0000000(XX):A5
>A0000 :A6
>000000(0)0000:A7
>OO(OXXXX00000:A8

>0000000(XX)X)0 49
>(0)OOO0000000:A (
>(•0000000 0:A All
>::O000OO00O00:A 12

>000000000000: 41.3
>00000'0000000A 14
>000000000000A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19

>)00000000000:A20

>000000000000:A21
>00O000000000:BA

>10(11O100(111: 19

>X00000000000:B4
*)OXXK)0:B2

>000000000000:136
>000000000000:B6

>000000000000:B7

>000000000000:139
>000000000000:B 10
>000000000000:B11
>000000000000:B 12

>000000000000:B 12
>000000000000:13 14
>000000000000:B 14
>000000000000:B 15
>0010000000000:B 16

>000000000000:13 17
>000000000000:B118
>000000000000:B119
>000000000000:B20
>000000000000B21
> 111111000000:Co
>000000111111 :CI
>XXXXXX I 11I11 :C2
>000000111111:C3
>XXXXXX I1I1 I I :C4
>XXXXXX 1IIIII:C5
>XXXXXXXI I I I 11:C6
>XXXXXX I1111 :C7
>000000111111:C8
>000000111111:C9
>000000111111:C 10

>XXXXXX 1111 I:CI I
>000000111111:C12
>XXXXXX I I I I111:C13
>XXXXXXI11I11:C14
>000000111111:CIS
>11111111111 I:C16
>0000001I111 I:C17
>11 111111111 I:C18
>XXXXXX I I 1111:C19
>XXXXXXIIIIII:C20
>000000111111:C21
>11111111111 I:C22
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:000000000000D I
> X'OLX XX "XXX X X :D2
>0000000000:D3
>XXV'XXXXXXXXX:D4
>XXVXXXXXXXXX:D5
>XXX XXXXXX-XXX:D6
>XXXXXXXXXXX:D7

>000000000000:D8
>000000000000:D9
>000000000000:D 10
>XXXX]mXXXXXX:D 1
>000000000000:D12
>XXXXXXVXXXXXXD 13
>XXX X-2CX.,X:D 14
>000000000000:D 15
>111111111111:DI6

>000000000000:D 17
> IIII I I IIIIII:DI18

>XXXXXXXXXXXX:D 19
>XXXXXXXXXXXX:D20
>000000000000:D21
>I111111000E11022
>000000:EO

>000000000000:E 1
>1111i1111111l:E2

>000000000000:E3
>000000000000:E4
>II1I III I:E5
>I IIIIII II:E6
>111111111111:E7
>000000000000:E8
>111111111111:E9

>000000000000:E 10
>XXXXXXXXXXXX:E I1
>000000000000:E12

>1111O11111110:EI3
>000000000000:E 14
>000000000000:EI5
>000000:E 16

>II1111 II III:E17

>000000000000:E19

>111111111111:E20
>O00000000000:E21
>O00000000000:FO
>000000111111:F1
>000000000000:F2
>000000111111:F3

4000000000000+4

>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F8
>O00000000000:F9
>000000000000:F 10
>000000000000:F I
>000000000000:F 2

F000000000000:F13
000000000000:F14

000000000000:FI5
>000000000000:FI6
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>00000O0000000T 17
>000000000000:F 18
:>,O0000000000:F 19

>00000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G1
>000000000000:G2
>000000000000:G3
>111111111111G4

>00000000000:(i:7
>110000000000:G8
>111111111111:110

>000000000000:H3
>000000000000:H4

>000000:H5

0000000:H6
>000000:H7
>000000:H8

>O00000000000•: 10

>000000000I000 II 1:110
>000000000000:121
>11111110III01:1-1

>000000000000:14

>000000000000:1-1

>000000000000:16
>000000000000:17

>000000000000:H8

>000000000000J0
>0000000000001J

>000000000000:11
>000000000000123

>00000000000J03

>000000000000.J4
>000000000000:15

>000000000000:16
>00000000000017
>000000000000:18
>000000000000jK
>000000000000:K2
>000000000000:K3

>000000000000:J3

>000000000000:K5

>O000009000000:J67

>000000000000:P

>000000000000:K0
>000000000000:K1
>000000000000:K2
>00:000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
d00000000000:K7
>000000000000:K8
>1IiI II IlIIII II:RDW'R
>1I II II II II I hAV
>1III III I I IlIhNRF

>0000000000li:MAC
>000000000000:NAV

13:NMT
>000000000IO:MT
>000000:RESET
> til 111000000:NDV
>11111I I1000000:ROK
>000000 I! 111 h EMA
>O000000OOOOOO:A,%MWR
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>0000000000:EWR
>000000000000:DV
>000000111111 :AMRD
>(X)0 I111111 CAR
>000000000000:OMRD
>000000111111:PAR
>000000000000:SUIB
>000000000000:ADD

>000000000000:AMPA
>000000000000:PDMR

>O))000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000: MACE
>1100001 10000:clka
>0001100001 10:clkb
sir> I To State 9
sim> V RDWR 00
sirn> V AV 00
sim> V NRF 00
sim> V MAC II
sir> G 12
>000000000000:AO
>111111IIIi II:AI
>000000000000:A2
>0II0IIIIIIII:A3
000000000000:A4

>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 12
>000000000000:A 13
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A15

>000000000000:A 16>000000000000:A 17
>000000000000:A18
>000000000":A 19
>000000000000:A20
>000000000000:A21

>O00OO0Ili1111:B3
>000000000000:B4

>000000000000:B5
>000000000000:B6>00000010I00I01:133

>000000000000:B4
>000000000000:B8
>000000000000:B106>000000000000:B7
>000000000000:B12
>000000000000:B 13

>000000000000:B 14
>000000000000:B I5

>000000000000:B 16
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>000000000000:B 17
>000000000000:B I8

>000000000000:B 19
>000000000000:B20
>000000000000:B21
>000000000000:CO
>11111111111 Cl
>1IIIIIII I II:C2
>11 ll I IIII1:C3
>11 1 Ill[tIll:C4
>11111111111 :C5
>1111Iit II :C6
>1l I II lll II:C7

>11 111111100:C8

>1 I I I II0I0I0ID I:I

>Ill0111 111:C9>1II IlIlIlIIlIl:Cl0

>XXllXlOOlllh:D4

>1ll IIIII I II :Cl2
>1111 IIIllIl Il:CI3

>XXXXXlOOOllh:D4

>XlllXXOOlllh:D5

>Ill llllOOlhC16
>l0ll0l00lllhC17

>lll00000000h:D8

>fil I IIII11 l:Cl9

>OOI 0001000000:D1O

>XXXXXX000II1 :D2II

>100III IIIII I hD3I

>1 ,1111000000:D412

>XXXXXX0OOOOO:D53

>XXXXXXO0000O:D 1

>000001001 000:D81
>10III0000000:D9
>000000000000:D 17

>XXXXXXOOOOOO:D !

>0001100010II001:133

>XOXOOOOOOOOOO:D41

>XXXXXX000000:D 19
>XXXXXXOOOOOO:D21

>XOKXOOO:Dl5

>000000000000:D13

>lIII 11000000:D28
>000000000000:D1

>l l1111l000000:D22
>000000000000:E3
>000000000:111 1:E2

>111111000000:E2
>IO00X00000(X):E3

>000000000000:D1

>l1 I I1 1000000:E56

>11110 i000000:E7
>000000000000:E1
>1111110100000:E5

>000000:E3O

>11111100000:E



>XXXXXXOOOOO0:E I I
>000000000000:E 12
>1 1111000000:E13
>000000000000:E 14
>000000000000:E 15
>000000000000:E16
>I I I I I 1000000:E17
>I I I 1I1000000:E 18
>000000000000:E 19
>111111000000:E20
>000000000000:E21
>000000000000:FO
>1 1111000000:F I
>000000000000:F2
>111111000000:F3
>000000000000:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FIO
>000000000000:F 1I
>000000000000:F 12
>000000000000:F13
>000000000000:F14
>000000000000:F15
>000000000000:F16
>00000000000:Fi7
>000000000000:F 18
>000000000":F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G 1
>000000000000:G2
>000000000000:G3
">l I II II II IIIII:G4

">111111111111:G5
">IIIIIIII 1 :G6
>000000000000:G7
>000000000000:G8
">II0IIIIIIIII:HO
">IIIilIIIIIII :HI
"> 0IIIIIIIIIII:H2
>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H 6
>000000000000:H7
>000000000000:H8
>000000000000:10
>O00000000(mgl:l I

>000000000000:12
>000000000000:13
>000000:14
>000000000000:I5

>000000000000:16
>000000000000:17
>000000000000:18

>0OOOOOOOOOOOjo
>000000000000:J 1
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>000000000000:J2
>000000000000:13
>000000000000:J4
>000000000000.J3
>000000000000:J6
>000000000000J7
>OOOOOOOU00:J8
>0000001111i11KO
>000000 111111K 1
>00000011III KX2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF

>1 I00I0II0II0I 0I0:NiAV
>000000000000: N T
>000000000000:NMT
>000000000000:REST

>000000000000:NDVE
>000000000000:ROK

>I1I111 1000000:EMA
>000000000000:AMWR
>000000000000:EWR
>0000001 I II I :DV
>111111000000:AMfRD
>11111 1000000:CAR
>0000001till11:OMRD
>I1I11I I1000000:PAR

>0000001 I II I :SUB
>000000111111-.ADD
>000000000000:AMIPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1I1000011 0000:clka
>0001 100001 10:clkb
sim> I To State 10
sim> V MAC 00
sim> V NAV I1I
sim> G 12
>000000000000:AO

>1 I0I00III0II0I0:AI

>000000000000:A2
>1 III0II0I00I I0:A5
>000000000000:A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000:A81
>000000000000:A9I
>000000000000:A 12
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>000000000000:A 13
)000000000000:A 14

>000000000000:A 15
>000000000000:A 16

>000000000000:A 17
>000000000000A 18
>000000000000:A 19

>000000000000:A20
>000000000000:A21

>000000000000:BO
>1i1111111111l:Bl

>000000000000:B12

>1II1111111:B3
>000000000000:B4
>000000000000:B5
>000000000000:B6

>000000000000:B7
>000000000000:B18
>000000000000:B9

>000000000000: B 10
>000000000000:B 12
>000000000000:B31
>000000000000:B 14
>000000000000:B 15

>000000000000:B 16
>000000000000:B117
>000000000000:B 18

>000000000000:B119

>000000000000:B 120
>000000000000:B121
>000000000000:C0
>0000l00I00i0:CO

>11111111111 I:C2
>I II II II II I II:C3

>11111111111 1:C4
>111111111111:C4

> I11111111I1I1I:C6

>1 1111111 1111:CI 7
>111111I0I011:C8

> I0I0I0I0I0I I I~c

>11111 I 11111 :CD
>1 I1I1I11I1I1I1:C 12

>11111 I11 I1I1I1:C 13
>111 I1I11 t1I1I1:C 14

>1 I1I1I1111111 :C 15

> I11111111 :C 16
>111111I11 I I1:C 17
>111111I1111I11 :C 18
>111 I11 I1I111 I1:C 19
>1 I1I11111 I1I1:C20
> I1I11I I I1I1:C21

>11111I1111:DIC22
>000000000000:D0
>000000000000:D6
>000000000000:D2

>100000000000:D4
>000000000000:D5
>000000000000:D6
>000000:D?
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>000000000(0):D8
>000000000000:D9
000000000000:DI0

>O00000000000:DI I

>.000000000000:D 12
>000000000000:D13

)00000000000:D 14
>000000000000:D 15
>O000000000000:D 16
>O0000000000:DI7

>00000000000:D 18

>0(00000000000:D 19

O000000000000:D20
>000000000000:D21
>000000000000:D22
-'000000000000:EO

>000000000000:E2
>000000000000:E3
>IIII lIIIII :E4

>000000000000:E5
>000000000000:E6
>000000000000:E7

>000000000000:E8
>000000000000:E9
>000000000000:E 10
>000000000000:E I I
>000000000000:E 12
>000000000000:E 13
>000000000000:E 14
>000000000000:E 15
>000000000000:E16
>000000000000:E 17
>000000000000:E18
>000000000000:E19
>000000000000:E20
>000000000000:E21
>000000000000:FO

>000000000000:F2
>000000000000:F3
>0000001 11111:F4

>000000000000:F5

>000000000000:F6
>000000000000:F7

>000000000000:F8

>000000000000:F9

>000000000000:FIO
>000000000000:F 11
>000000000000:F12
>000000000000:F13
>000000000000:F14

>000000000000:FI5
>000000000000:F16

>000000000000:FI 7
>000000000000:FI8
>000000000000:FI9
>000000000000:F20

>000000000000:F21
>000000000000:CO
>000000000000:G I

>000000000000:G2
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>000000000000:G3
>1111 IIII IIllI:G4
>1111 IIII11111:G
>111111111111:G6

>000000000000:G7

>000000000000:G8

>1 11111111111:112>I I IIIII II III:1-1

>0000000000(0:H3
>000000000000:H4

>000000000000:H5

>000000000000:1-16
>000000000000:H7

>000000000000:H8

>000000000000:10
>000000000000:11

>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>00)0000000000:17
>000000000000:18
>000000000000:J0
>000000000000:J I
>000000000000:J2
>000000000000:33
>000000000000:34
>000000000000:35
>000000000000J6
>000000000000:37
>000000000000J8
A I 1I I1000000:KO
>I I1II I1000000AKI
>1IIII1000000:K2

>000000000000:K3
>000000000000:K4

>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:1K
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:(MA:C

>000000000000:N NIT
>000000000000:MT
>000000000000:RESET
>0000001 I I I:NDV
>000000000000:ROK
>0300000111 I l :ENIA
>000000000000:AMfWR
>000000000000:E.WR
A I 1I I1000000:DV
>000000000000:AMRD
>000000000000:.CAR
A I 1I I1000000:OMfRD
>000000000000:PAR
A I1 I I1000000:SU B
>.11 I I 000000:ADD
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>00000011 II1I:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP

0 0 :COM
>000000000000:OMPR
>000000000000:MA CE

>1100001 10000:cLka
>0001 100001 l0:clkb

sire> I To Stale II
sim> V NAV 00
sim> V MAC 1I
sirn> G 12
>000000000000:AO

>1il III IIIIII:A I
>000000000000:A2
>1 I I IIlII I I:A3

>000000000000:A4

>000000000000:A5
>(000000000000:A6
>000000000000:A7

>000000000000:A8

>000000000000:A9
>000000000000:A 10
>000000000000:A I I

>000000000000:A 12
>000000000000:A13
>000000000000:A 14
>000000000000:A15
>000000000000:A 16

>000000000000:A 17
>000000000000:A i8
>000000000000.A 19

>000000000000:A20

>000000000000:A21
>000000000000:BO

>IIIIIIIIIII1 :Bi

>000000000000:B2

>iIIIIIIIIIII:B3

>000000000000:B4

>000000000000:B5

>000000000000:B6

>000000000000:B7

>000000000000:B 8

>000000000000:B9

>000000000000:B 10
>000000000000:B 13

>000000000000:B 12

>000000000000:B 13
>000000000000:B 14

>000000000000:B I7
>000000000000:B 16

>000000000000:B 17

>000000:B 19

>000000000000:B20

>000000000000:B21

>000000000000:Co

"> I II IIII121:CI
">l IIlI IlII Il I :C2
AIIlIIIIIIIILC3
>111II1I11I11I1I 11I:C4
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>11111111111 1:C5
>1 I IIIIIIIII :C6
>11111111111 1:C7
>111111111 I:C8
>11]1111111 1I:C9

>11111111 III I:CI3
>111111111 11:C14>1111II1II1I11I 1I1:C12

>11111111 III I:C20>1OIII0III0I0I0ID I:5>1111IIII111111:C21

>!11111111111I :C22

>O00000000000:D1
>000000000000:D I
>000000000000:D2

>000000000000:D4

>000000000000:135>O00000000000:D6
>O00000000000:D6
>OO0000000000:1D3
>O00000000000:D11
>O00000000000:1:D0
>000000000000:D13I
>000000000000:D12
O000000000000:D13

>O0000000000:D 16>000000000000:D 15
> ]00000000000:D 16
>00000000000:D 17
>000000000000:3D 18
>000000000000:D19
>000000000000:D20

>O000000000:EO

>)00000000000:13E2
)000000000000:E3
>IIIIIIIIILl0:EI
>000000000000:E2

>000000000000:E8
>O00000000000:E9
>000000000000:E 10
>O00000000000:E 7I
>O00000000000:E 12
>000000000000:E 93
>000000000000:EI4
O000000000000:E I5

>O00000000000:E 16
>00OW00:Ei7
z'000000000000:E 17

>O00000000000:E 18
>000000:EI9
>000000000000:E 19
>00000000000:E20
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>000000000000:E21
>000000000000:FO
>1 I I111000000:FI
>000000000000:F2
>000000000000:F3
>I11111000000:F4
000000000000:F5

>000000000000:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FIO
>000000000000:F1 I
>000000000000:F12
>000000000000:F13
>000000000000:F 14
>000000000000:FI5
>000000000000:F16
>000000000000:F 17
>000000000000:F 18
>000000000000:F 19
>000000000000:F20
>000000000000:F21
>000000000000:G0
>000000000000:G I
>000000000000:G2
>000000000000:G3
>IIII IIIIIII:G4

> I II I II I I III:G6

>000000000000:G7
>000000000000:G8
>111111111111-1O

>000000000000:H3
>000000000000:H4
'000000000000:HS
>000000000000:H6
>000000000000:H7
000000000000:H8

>00000011111 I:10
>0000001 II I 11l:I1
>0000001I1112
>000000000000: 13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
>0OOOOOII1111JO
>00000011 I1:Ji
>00000011111'J2
>00000000000"J3
>00000000000".J4
>00000000000"J5
>0000000000:iJ6

.00000000000J7
>00000000000.J8
>000000000000:KO
>000000000000:K I
>000000000000:K2
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00000000000:K3

>000000000000:K4
>000000000000:K5

>000000000000:K6
(X000000000:K7

>000000000000:K8
A000000Kj00:RDWR

>O00000000000:AV
>000000000000:NRF
>II III III I I:MAC
>000000000000:NAV

z000000000000:NMT
>000000000000:MT
'0000000000O:RESET

> 111111000000:NDV
>0000000000:ROK
> I 11111000(00:EMA
)000000000000:AMWR

000000000000:EWR
>000000000000:DV

00000000000:AMRD
>0:0000OO000:CAR
>0OO00O000000.
>000000000000:P
)00000000 o UB
>00000000XJOO:ADD
>1111 II,:000AMPA
>00U01 1111 1:PDMR
">00000011 111:PDR
>000000000000:DMCP
>000000000000:COM

>000000000000:OMPR
>000000000O:MACE
>1100001 10000:clka
>0001 100001 10:clkb
sim> I To State 12
sirn> V MAC 00
sim>G 12

000000000000:AO

>000000000000:A2
>1IlI I I I II II:IA3

000000000000:A4
>000000000000:A5
>000000000000:A6
000000000000:A7

>000000000000:A8
000000000000:A9

:000000000000A 10
:000000000000A 11

>(00000000000:A 12
O000000000000:A 13

:000000000000A 14
A000000000000A 15

>000000000000:A 16
>00000000000:A 17
>O00000000000:A 18
>000000000000:A 19
>0000000(X)000:A20
>000000000000:A21
)000000000000:BO
> I II IIll124:B1
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>000000000000:B2
>1I1111111111I:B3

>000000000000:B4
>000000000000:B5

>000000000000:B6

>000000000000:137
>000000000000:B8

>000000000000:B9
>000000000000:B 10
>000000000000:B i1
>000000000000:B12
>000000000000:B 13
>000000000000:B 14

>000000000000:1B315
>000000000000:B 16
>000000000000:B 17

>000000000000:13 18
>000000000000:B 19
>000000000000:B20
>000000000000:B21
>000000000000:CO
">l 1 1 :CI
">l ll l IIIIIIIIIIILl:C2

">1 11 llllll:C3
">lllil I1 :C4

">IIIIIIIIIIIl:C5
">IIIIllIlIlI0:C6
">IIIIIIllIlll:C7
>l il l I III lllIII :C8

>ll IIlI lI I I11 :C9

>111111111111 :C1

>IlIIIIIIIIII:CI2

>1I1 I11I11I11I1 I1:C 13
>111111111111:C14

">11II1I11I1II1I11I1:C 15
">111111111111 I :C 16
">111111111111 I :C 17
">111111111111 I :C 18

">1 I11111111111:C20

">I11111II 1111:C21

">11II1I11I11I1111I1.C22
>000000000000:DO
>000000000000:D1
>000000000000:D2

>I0IIIIIIIIII:D3
>000000000000:D4
>000000000000:D5
>000000000000:D6
>000000000000:D7
>000000000000:D8

>000000000000:D9
>000000000000:D 10
>000000000000:D II
>000000000000:DI2

>000000000000:D17

>000000000000:D15
15:DI7

>000O000000000:D 18
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>0000000000X:D19

>000000000000:D20
>000000000000:D21

>000000000(00)O:D22

>:E00000000000:O
>0000000Ill I:EI
>000000000000:E2
>000000000000:E3
>lllllIII0ll0:E4
>000000000000:E5
>000000000000:E6
>000000000000:E7
>000000000000:E8
>000000000000:E9
>000000000000:E 10
>000000000000:E I
>000000000000:EI2
>000000000000:E 13
>000000000000:E14
>0000000(000:EI5
>000000000000:E16
>OOOOOD:E 17

>000000000000:E18
>000000000000:E9
>000000000000:E20
>000000000000:E21
>000000000000:FO
>000000000000:F4
>000000000000:F2
>000000000000:F3
>000000000000:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000(X)00:FI
>000000000000:F9
>000000000000:F10
>000000000000:F 14
>000000000000:F12
>000000000000:FI3
>000000000000:F 14
>000000000000:FI5
>000000000000:F16

>000000000000TF17>000000000000:FI7
>000000000000:F19
>000000000000:F20
000000000000:F21

>000000000000:GO
>000000000000:Gi
>000000000000:G2

>000000000000:G3
>1 Ill III IlIilI:G4

>IiI II I II II III:G5
> III I III II I II:G6

>()00000:G7

>000000X:Gg

>II I II I Ii I II:HI

>000000000000:H4
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>0000(XXX00000:116

>0000000(*XX)0:H[7
>0X0000(XX)O()00:118
>00000(~XX)0O 0l
>000000(X000: 11
>0000(XXX)00000:12
>000000(X)0000:13
>000000000000:14
>0000000(X)0000:15
>000000000000):16
>000000000000:17
>000000000000:18

>1111 IIII 111:II1I1J

>000000000000:33
>000000X000000:J4
>'000000000000:J5
>000000000000:J6
>000000000000:J7
>000000000000:1 8
>000000000000:KO
>000000000000:K I
>00000XX)00000:K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000: K8
>000000000000:RDWR
>000000000000AV
>000000000000:NRF
>000000000000:,WC

>000000000000:.NAV
>000000000000:NMT
>000000000000: MT
>000000000000:RESFT
>000000000000:NDV

>1 III0II0I0I00I ERA
>000000000000:EAMW
>000000000000:EMWR
>000000000000:DVR
>000000000000:MDV
>000000000000:CAMR
>000000000000:OMRD
>000000000000:PIRD
>000000000000:SI '1
>000000000000:ADD
>000000000000):ADpA
>00000000000):ANPD M
>000000000000:PDMR

>000000000000):DNICP
>000000000000):COM
>000000000000X:OMPlR
>000000000000O: MA CE
>1 100001 10000:clka
>0001 100001 l0:clkb
sim> I Set Write~ Adrs to 14
sim> h A2
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sim> I To Stale 13

sim> V AV II

sim> V NRF II
sire> G 12
>00000000000:AO

>111111 I :AI
>1 IIl IIll IIlll l A2

>1ll I IIlth:A3
000000000000:A4

O000000000000:A5

O00000000000:A6
)OOO000000000:A7

>000000000000:A8

>000000000000:A9

O000000000000:A 10
000000000000:A II

>000000000000:A 12

>000000000000:A 13
>000000000000:A 14

O000000000000:A 15
000000000000:A 16
000000000000:A17

000000000000:A18

000000000000:A 19

>000000000000:A20

000000000000:A21

>000000000000:BO

•.O00000:B2

aOOOOOO:B4
>000000000000:B5

000000000000:B6

>000000000000:B7

000000000000:B8

>000000000000:B9

O00000000000:B 10

O00000000000:B9l

000000000000:B 12
>000000000000:B 13

>000000000000:B 14

>000000000000:B 15

>000000000000::B 16

>000000000000:B 17

>O00000000000:B 18
>O00000000000:B 19

000000000000:B210
z'000000000000:1321
>0000000000:CO

>1111111 III I I:C
>lllli Ih IIIIIIC4

>1 IIIlI IIllIl:C5
">llll Ih IIIIIIC6

">Il Il I I I I -C7

">l IlIIII I IIIII :C8

>11111 III llll :C9
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>1IIIII11111 :Cl4
>1II II I IIII I I:C15

>11111l11 llI:Cl6
> 1 III 111 I :C19

>1lllll I l I I :C20

>1 I IlIIlIIlII hC22

>0O0000000000:DO
>0O00000000000:D13
>000000000000:D2
>11IIIIIIIIi:D3
>000000000000:D4

>0000000000000:D5
>00000000000:D6
>000000000000-.:D7

>00000000000:D8
>00000O0000:D9
>00000000000:DIO
>000000000000:D I 1
>O00000000000:1D 12
000000000000:D 13

>000000000000:D 14

000000000000:D15
>000000000000:D16
>O00000000000:D117
>00000000000:D118
000000000000:D19

>000000000000:D20
>000000000000:D21
>000000000000:D22
".00000000•¢3001EO
>111111 I :E1I
000000000000:E2

>000000000000:E3

>IllllIIIIIh:E4
O000000000000:E5
>O00000000000:E6
>O00000000000:E7
>O00000000000:E8

>00000000000"E 10

>000000000000:E3 3
>000000000000:E 12
>000000000000:E12

>O00000000000:E 14
>000000000000:E 15

>00000000000:E 16

>O00000000000:E 17
>O00000000000:El 1
000000000000:E 19

>000000000000:E20
>000000000000:E21
>00000000000:FO
>000000111111:FI
000000 I 111I1:F2

'O0000001 I I 0I F4
>000000000000:F4
000000000000:F5
000000000000:F6

>O000000000001:F7
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>000000000000:F8
>000000000000:F9
>000000000000:F 10
>000000000000:FI I
>000000000000:F 12
>000000000000:FI 3
>000000000000:F14

>000000000000:F15

>000000000000:FI6
>000000000000:FI7
>000000000000:F18

>000000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>O000000O00000:G 1
>000000000000:G2

>000000000000:G3
>lI IIIIIIIIII:G4
>IIIIIIIIIIII:G5
>IIIII IIIiI :G6
>000000000000:G7
>000000000000:G8
>IIIIIIII1111I:H0

>II IIIIIIIII:HI
>0IIIIIIIIIII:H2
>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H8

>000000000000:10
>000000000000:11
>000000000000:12>000000000000:13
>000000000000:14
>000000000000:15

>111111111111 12

>i0l0llll0000J3
>000000000000J4
>000000000000'J5
>000000000000J6
>00'00000000J7
>00000000000-J8
>000000000000:KO
>000000000000:Kl
>000000000000:K2
>000000000000:K3
>000000000000:K4

>000000000000:KS
>000000000000:K6

>000000000000:K7
>000000000000:K8
>000000000000:RDWR

>lIIIIIlIII130AV
>1 111111111 II:NRF
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>0OO000000000:MAC
000000000000:NAV

>000000111111:NMT
>000000000000:MT
>000000000000:RESET
000000000000:NDV

>I 11111000000:ROK
>0000001 I I 1:ELMA
>000000111111:AMWR
>000000000000:EWR

000000000000:DV
>000000000000:AMRD
>0(00000000000:CAR
>000000000000:OMRD

000000000000:PAR
000000000000:SUB

>000000000000:ADD
'000000000000:AMPA
>00000000000:PDMR
'000000000000:PDR
>000000000000:DNICP
>000000111II1:COM
'000000000O:OMPR
000000000000:MACE

>11000011 0000:clka
>001 100001 10:clkb
sim> I To State 14
sire> V AV 00
sir> V NRF 00
sim>G 12
'000000000000:AO

>I0IIIIIIIIII:AI
>11110101000:A2
>IIII IIIIIIII:A3
>000000000000:A4
>000000000000:A5
>000000000000:A6
000000000000:A7

>000000000000:A8
>000000000000:A9
O000000000000:A 13

>000000000000:A II
>000000000000:A 12
>000000000000:A 13
000000000000:A 14
000000000000:A 15

>000000000000:A 16
000000000000:A17
000000000000:A18
000000000000:A 19

>000000000000:A20
>000000000000:A21
>000000000000:BO
>IIl0000IIL00 :BI
>000000000000:B2
> I I IIlI II II l :B3
>000000:B4
>000000:B5
>000000:B6
>000000:B7
>0000000000000:B 8

>000000000000B9
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>000000000000:B 10
>000000000000:B 11
>000000000000:B12
>000000000000:B 13
>000000000000:B14

>00000000000:B 15
>000000000000:B 16
>O00000000000:B 17
>000000000000:B 18
>000000000000:B 19

>000000000000:B20
>000000000000:B121
>000000000000:CO
> lI I I lllI :ClI
>1l IIIIIIIII:C2

>111111111111:C2

>111111111111:CD
>IIIIIlIIIIIl:C5
>10III0llIIl0:C9

>00l000000000:C7

>1lllllllllll:D 10

> I00I I00I00I00I0:D 14

>1 00l00000l:C 15
> ILI0IIIIII:CD16
>IIIIIIIIIIII:C17

>lIlIIlIIlIl IllIl:C 18

>111111111 IIl:CI3

>00ll01000l0ll:Cl19

> I IIllII 1111:Cl8

>lllll I 11: IIII C20
>ltlll11llltll:C21

>000000000000:DO
>000000000000:D21
>000000000000:D2
>11IIII11 111:133
>000000000000:D4

>000000000000:D5
>0000)00000000:136
>000000:D7

>000000000000:138

>000000000000:D9

>O000000O000000:D I I
>000000000000:D 12

>0000g00000000:1) 14

>O0000(000000:D 15
>O000000000000D016
>•0000000000OD17

>000000000000:1) 18
>000000000000:13 19

>000000000000:D20
>000000:D21
>000000000000:1322

> III I II III I II:E I
>000000000000:E2

:000000000000:E3

132



>1III III III III:E4

>000000000000:E5

>000000000000:E6
000000000000:E7

>O00000000000:E8
000000000000:E9
000000000000:E 10

)000000000000:E 11
000000000000:E12

>000000000000:E 13
000000000000:E 14

>000000000000:E15
000000000000:E 16
O000000000000:E 17

O000000000000:E18
O000000000000:E19

>000000000000:E20
000000000000:E21

:00000000000:FO
>F000000000000I

000000000000:F2
>000000000000:F3

O000000000000:F4
>0000000000O:F5

000000000000:F6
>000000000000:F7

000000000000:F8
000000000000:F9

:000000000000FIO
000000000000TFI I

>000000000000:F12
000000000000:F13

'O000000000"-.F14
'000000000000:FI4

000000000000:F16
>000000000000:F17
NIOOOOOOOOOOO:FIS
>000000000000:F19

00000000000:F20
>000000000000:F21
>000000000000:GO
000000000000:G 1

>OOOOOO:G2
000000000000:G3

">111111111111:G4
">1111111111 1:G5
">I II II IlI II III:G6

000000000000:G7
>000000000000:G8
>I II I II II I III:HO

>111111111111:H2I

>000000000000:H3
000000000000:H4
000000000000:H5

>000000000000:H6

>000000000000:H8
>000000000000:10
>0~000000011
>00000000000W:12
>000000000000:13
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>0000O00000000:14
>000000000000:15S
>000000000000:16
>000000000000: 17
>000000000000:18
>11 III1111111.10

000000000000J3

>000000000000J3
>00O0OOO0OOOOJ4
>000000000000J6
>000000000000:i7
>000000000000J7
>000000000000:KO
>000000000000:K 1
>000000000000:K2
>000000000000:K2
>000000000000:K3
>000000000000.K4
>000000000000:K5
>000000000000:K6

>000000000000:K7
>000000000000:K8W
)000000000000:RAVW
>000000000000:NRF
>00 0000000000:NAC
)000000000000:NAV
>000000000000:NMT
>000000000000:NMT
>000000000000:REST
)000000000000:NDVE
>000000000000:ROK
>000000000000:EM
)000000000000:EAMW

>000000000000DVMW
>1 III0II0IIII :AMRD
>000000000000-CAV
>000000000000:OMIID
>000000000000:PAR
>000000000000:SUBR
)000000000000:PAD
>000000O00000ASpA
>000000000000:PDNII
>000000000000-APDR
)000000000000:D]MCP

>OOOOOOOOOOOO1COM
)000000000000:OMPR
>000000000000:MNACE
>1 100001 I0000,.clka
>0001 100001 1O:clkb

sini> I To State 16
sim> V MAC I I
sim> G 12
)000000000000:AO

>000000000000:A4
)000000000000:AS
>000000000000:A6
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000000000000:A7

>00000000000:A8

>000000000000:A9
:000000000000A 10

-00000000000:A I I

A000000000000A 12

000000000000:A 13
>000000000000:A 14

:000000000000A 15

A000000000000A 16

A000000000000A 17

000000000000:Ai8

:000000000000A 19

000000000000:A20
>000000000000:A21

00000000000:BO

> IIIIIIIIII1:B1
>000000000000:B2

>000000000000:B5

>000000000 :B6

000000000000:B7

>0000000000:B8

>000000000000:B9

>000000000000:B 0

:00000000000: BI1

>000000000000:B I 2

>00000000000:B13

>0000000O00000:B 14
O000000000:B 14

>000000000000:B 15

>O0OOOO000000:B 16

>000000000000:B 17
O00000000000:BI8

>000000:B 19

000000000000:B20

000000000000:B21

'000000000000:CO

>I11111111111 :C2

>11111 11111 11:C3

>11111111 III1:C4>111111111111 I I :C8

.>1IIIilIIIIlIII:CIO

>0IIIIIIIIIIII:CII

>1111111111115:C12
>1 11111111111l:C!3
>111111111111I:C14

" III111III111:C 15
">111111111111 :C 16
">I11111111111 I :C 17

" III111III111:C 18

">I1I1II1II1I11I11I1:CI19
>1 11111111111I:C20

">I111111111111:C21
" I1II1I11I1II1I11I1:C22
>000000:DO
>00000000 1

135



>000000000000:132
>1IIIIIII Il IIlI:D3

>000000000000:134
>000000000000:D5
>000000000000:136
>000000000000:D7
>000000000000:D8
>000000000000:D9
>000000000000:D IO
>000000000000:D 12
>000000000000:D12

>000000000000:1313
>000000000000:D 14
>000000000000:D15
>000000000000: 16

>000000000000:D 18

>000000000000:1) 18>OOOOOO:DI9

D000000000000020
>000000000:D21
>000000000:D')22
>000000000000:EO
>IIIIII III I :E I
>000000000000:E2
>000000000000:E3
>IIIIIIII1111:E4
>000000000000:E5
>000000000000:E6
>0000000000000:E7
>000000000000:E8
>000000000000:E9
>000000000000:EIO
>000000000000:E 11
>000000000000:E12
>000000000000:E13
>000000000000.E14
>000000000000:E 15
>000000000000:E16
>000000000000:E 17
>000000000000:E 18
>000000000000:E19
>000000000000:E20
>000000000000:E21
>000000000000+0O
>OO0O000OD0:FI
>000000000000:F2
>000000000000:F3
>O000000000:F4
>000000000000:FS
>000000000000:F6

:000000000000F7
>000000000000:F8
>000000000000:F9>O0(X)OOOOOO(•:F9O
>000000000000:F 12
>000000000000:F 13
>000000000000:F 12
>000000000000:FI3
>000000000000:F14
>000000000000:F 15
>000000000000:F16

136:F7
>OO0000000000:F! 8
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000000000000:F19
000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G
>000000000000:G2
>000000000000:G3
>11111111111 1:G4
>111111111111:G5
>100000II0I0 I:G6
>000000000000:G7
>000000000000:G8

>IIIII00000I0:H0
>1III III III 11:1-1

>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6

>000000000000:1017
>000000000000:I0

>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17

>000000000000:18
>lllllllllIIIJO

>ll1lllllllt1:J2

>00000000000'J3
>000000000000J4
>000000000000J5
>00000000000'J6
>000000000000J7

>000000000000:KO
>000000000000:KI

>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:KS
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>11I1I11III1II1I:MAC

>000000000000:NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>000000000000:NDV
>000000000000:ROK
>000000000000:EMA
>0000000O.AOOMWR
>11111 1000000:EWR
>0000001II I:DV
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)000000000000:AMRD
M000000000000:CAR
>0000000000:OMRD
>000000000000:PAR
>000000000000:SUB

000000000000:ADD
>000000000000:AMPA
000000000000:PDMR

>000000000000:PDR
>O00000000000:DMCP
>000000000000:COM
>000000000000:OMPR
000000000000:MACE

>1100001 10000:clka
>0001 100001 1O:clkb
sim> I To State 17
sim> V MAC 00
sim> V NAV I I
sim> G 12
>000000000000:AO
>IIIIIIIIIIlI:A
>111111111111:A2

>111111111111:A3
>000000000000:A4
>000000000000:A5
000000000000:A6

>0000600000000A7
>000000000000:A8
>000000000000:A9
>00000000000:A 10
>000000000000:A 11

:000000000000A 12
:000000000000A 13

>00000000000:A 14
A000000000000A 15
:000000000000A 16
:000000000000A 17
A000000000000A 18

>000000000000A 19
000000000000A20

>000000000000(:A21
>000000000000:BO
>111111111111:Bl
>000000000000:B2
>llllIllIllIllIllI :B3

000000000000-:B4
>000000000000:B5
>000000000000:B6
>00000000000:B7
>000000000000:B8
>000000000000:B9
>000000000000:B I0
>000000000000:B 11
>000000000000:B12
>000000000000:B 13
>000000000000:B 14
>000000000000:B 15
000000000000:B 16

>000000000000:B 17
>B00000000000:B 18
>000000000000:B 19

000000000000:B20
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>000000000000:B21
)OOOOOOOOOOOO:CO
>1III IIII I IIII:CI
>1III II II II III:C2

>1111111111 lI:C3
>111111111111:C4
>1lIIIlIIlIIIlIl:C5
>1 IIIllI IlIIlIl:C6

>1111 lIII IIII:C7
>1lIlIllI lIlIIlIl:C8

>111111111l11 :C9
>1lIIIIlIllIlIIlI :Cl0
>1 III II III Il:CllI

>1III III III III:C13
>1 IIIl I I l l:Cl4
>1 I I IlIlIlIll:Cl5

>1O111111OOOO:Cl6
>1111lIIlIIII ll:Cl7

>1lIl IlIIlIIlIllIl:Cl8
>1lIlIIlIllI IIlIl:Cl9
>1111 IIIlll111:C20

>1111I 111II1II1I1:C21

>11I1ItIII1II I1:C22

O00000000000:D0
>000000000000:D I

OOOOOOO:D2

>lllOOOOOOOOO:D3>00O000000004:D4

.OOOOOO:D5
>000000000000:D6

>000000000000:D7

'OOOOOOOOOOOO:D81

OOOOOOO:D91
>000000000000:D13

>O0O00O00OOOO:D 14>000000000000:D 15
>00000000000O:D 16
>000000000000:D 18>000000000000:13 14

>000000:DI16

>000000000000:D 19

>000000000000:D20
>000000000000:D21
>000000000000:D22
>000000000000:EO

>000000000000:E2
>000000000000:E3
>1III11111111 I:E4

>O00000000000:ES
>000000000000:E6
>000000000000:E7
O00000000000:E8
O00000000000:E9
OOOOOOOOOOOO:EIO

>000000000000:E 11
>000000000000:EI2
>000000000000:E 13
>000000000000:E 14
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>000000000000:E 15
>000000000000:E16
>000000000000:E17
>000000000000:E 18
>000000000000:E19
>000000000000:E20
>000000000000:E21
>000000000000:FO
>000000000000:FI
>000000000000:F2
>000000000000:F3
>000000000000:F4

000000000000:F5
F00000000000016

>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FIO
>000000000000:FI I
>000000000000:F 12
>000000000000:F 13
>000000000000:F14
>000000000000:FIS
>000000000000:F16
>000000000000:F17
>000000000000:FI 8
>000000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G 1

000000000000:G2
>000000000000:6
">111111111111:G4
">IIIIIIIIII1:G5
">IIIIIIII111 :G6
>000000000000:G7

>000000000000:G8
">IIIIIIII1111 :HO
>111111111I11.'11">I II I III I II II:H2I

>000000000000:H3

>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:11

>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18

>000000000000J3
>000000000000J4
>000000000000J5
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>000000000000:J6

>000000000000:J7
>O00000000000.J8
>000000000000:KO
>O00000000000:K I
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000: K5
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDNR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>1111111111II I :NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>0000001I i111 :NDV
>000000000000:ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>1 I II I1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMIPR
>000000000000:MACE
>1 100001 10000:clka
>0001 100001 10:clkb
sim>lITo State 12
sim> V NAV 00
sin> G 12
>000000000000:AO

>000000000000:A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A I1I
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>0O00000000000A 15
>000000000000:A 16
>000000000000:A 17
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A000000000000A 18

>000000000000:A 19
>000000000000:A20
>000000000000:A21
>O)000O:BO

>O000000O00000:B 2

>000000000000:B4
>O00000000000:B5
>000000000000:B6

>O00000000000:B4
>O00000000000:B9
0•:B0000000013

>O00000000000:B 10>000000000000:B9

O000000000000:B 12

NIOOOOO:B 13
>O00000000000:B 14
>000000000000:B 15
>O00000000000:B 16

B000000000000:17
>O00000000000:B 18
':000000000000B 19

>000000000000:B20
>000000000000:B21
O000000000000:CO
>11 1 1 l lll:Cl
>11111111111 :C2
>1111111l1111:C0
>lll II lllIIII:C4
>llllI IllIllIllIl:C5

>1l 111 IIIlIIl:C6

>111111111111:C7

>111111111 11:C9

>111111111111:C13

>1111111111 :C25>11III1I111II11:C17

">II1III11111:C 15

">1II11I II I11 :C 19
>i I I1III11 1111:C20

>11111111111 I:C21
> I1II I 1I II I11I:C22

>000000000000:DO
>OOOOOOOO0O:D I
,OOOOOOOOODW:D2

>000000000000:D
>O000000000000:D5
>000000000000:D6

:000000000000:D7
'O00000000000:D8
•0000000000001D9

>O0000000000. 0030

>000000000000-D I I
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>00000000000:D 13
>O00000000000:D 14
>0000000000"00:D I5
>O000000000000:D 16
>000000000000:D 17
>000000000000:DI8
>O00000O00000:D 19
>000000000000:D20

:000000000000D21
>000000000000:D22
>O00000000000:EO
>I III I II II I II:E I

>000000000000:E2

>000000000000:E3

>O00000000000:E5
>0000000000:E6
>O00000000000:E7
>000000000000:E8
>000000000000:E9
>000000000000:E 10
>00000000 :E II
>O00000000000:E 12
>000000000000:E 13
>000000000000:E 14
>O00000000000:E I6
>000000000000:E 16
>O00000000000:E 17
>O0000000000:E18
>000000000000:E19
>O00000000000:E20
000000000000:E21

>0000000000-F0
)000000000000:F1
>000000000000:F2
>000000000000:F3
>000000000000:F4
>OOO0000006:F5
>000000000000:F6
>O00000000000:F7
>0000000000:F8
>O00000000000:F9
>000000000000:FIO
>00000000T:F II
>000000000000:F 12
>000000000000:F13
>000000000000:F 14
>OO0000000000:F15
>O00000000000:F 16

>000000000 :FI8
>000000000000:F19
>O00000000000:F20
>O00000000000:F21
>O00000000000:GO
>O00000000000:G I
>000000000000:G2
>00000000:G3
>11111111111 :G4
>11111111111 :G5
>I I II II IlI:G6

>0O0000000000:G7
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>000000000000:G8

>1 I II I I0II I0:H3
>10I0I III II I0:HI
>1 I I 11111111HI
>000000000000:H36
>000000000000:H4
>000000000000:HS
>000000000000:110
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:11
>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>1110011110116

>00000000000017
>000000000000184
>000000000000J5

>00000000000007
>000000000000.J4
>00000000000015O
>000000000000:K1
>000000000000172
>000000000000:K3
>000000000000:1(4
>000000000000:Kl

>0009000000000:K3
>000000000000-K47
>000000000000:K58
>000000000000:K6W
>000000000000:K7
>000000000000:NRF
>000000000000:MACR
>O000O0000O00:NAV
>000000000000:NRT
>000000000000:MTC
>000000000000:RESE
>000000000000:NDVf
>111111111111 ROK
>000000000000:EMAT
>000000000000:AMWR
>1 I II I00I II0I0:ERO
>000000000000:DVA
>000000000000:AMWR
>000000000000:CAR
>00000000:ODV
>000000000000:PAMR
>000000000000:SUB
>000000000000:AMDD
>000000000000:ANPAR
>000000000000:PDMR
>000000000000:PDR
>000)000000000:DMEPA
>000000000000:COMR
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>000000000000:OMPR
>000000000000:MACE
>I 1000011 0000:clka
>0001I0000110:clkb
sim> I Set Write Adrs to 18 (Matches Predicted Adrs)

sim> I A2 A3

sirn> h A4
sim> I To State 13

sim> V AV 11
aim> V NRF II
sim> G 12

>000000000000:AO
>11111I111111 I:A I
>000000000000:A2

>000000000000:A3

>111110111110:A4

>000000000000:A5
O000000000000:A6
000000000000:A7

>000000000000:A8

000000000000:A9
O000000000000:A 10
000000000000:A 12

000000000000:A 12
>O00000000000:A 13
>000000000000:A 14

000000000000:A 15
>O00000000000:A 16
000000000000:A 17

>000000000000:A 19

000000000000:A19

>000000000000:A20

>000000000000:A21
>O00000000000:BO

>I0000III0I00:B4000000000000:B2
>111111111111:B3

000000000000:B4

>000000000000:B5

>000000000000:B6

>000000000000:B7

>O00000000000:B118

>O00000000000:B9

>0000000000:B 13
>000000000000:B 1I

O00000000000:B 12

>OOO00000000:B 13

>O00000000000:B 14

>O00000000000:B 15

>00000000000:B 16
>O0000000000:B 17
>0000006000000:B 18

>000000000000:B 19

>OGOOOO:B20

000000000000:B21

>O00000000000:CO

"111111 I1: IIII C I
">I II II I III I II:C2

>111111111111:C3

">1111 II 11I1:C4

">11111111111145C6
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>1ll I IIlllllhC7

>111111111111:C12>IIIIIlIIIIIi:C14

>1111111111111ll:Ci3

>11111111111 :C20
>11111111111 :C21>Illlllllllll:C20

)OOOOOOOOOOOO:DO
zOOOOOO:DI
>000000000000:D2

:OOOOOOOOOOO:D4

>1(III III III I 0:D

>0000000lI000".D9

>000000000000:D5
>000000000000:D6
>00000000000:D7

>000000000000:D9
>.0000000O0O:DIO
>000000000000:DI 1
>000000000000:D12
>000000000000:D13
>000000000000.D14
>000000000000-D15
>00000000000-:D16
>000000000000:D17

OOOOOOOOOOOO0:D18
>000000000000-D19
>000000000000,D20

>000000000000:D21
>000000000000:D22
>000000000000:EO

>111111 :E2
>000000000000:E2
>000000000000O:E3
>IIIIIIIIII:E4

>000000000000:E5
>000000000000:E6
>000000000000-E7
>000000000000-E8
>000000000000:E9
>(OOOOOOOOOOO:EIO
>0000OOOOO0O:E 11
>000000000000:E12
>000000000000-E13
>000000000000:E14
'OOOOOOOOOOOO:EIS
O00000000000:E16

>000000000000:E 17OOOOOOO:E16
>000000000000:E !

>000000000000.E19
>000000000000:E20
O00000000000:E21

>0O000OOOOO0O:FO
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>0000001 I 1111:FI
000000000000:F2

>000000000000:F3
>00000011111 l:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FIO
>000000000000:FI I
>000000000000:F12
>000000000000:F13
>000000000000:F14
>000000000000:F15
>000000000000:F16
>000000000000:FI7
>000000000000:F 18
>000000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:GI
>000000000000:G2
>000000000000:G3
">IIIIIIIIIIII:G4
">II I II I I I II I:G5

">111111111111 :G6
>000000000000:G7
:000000000000:G8
">IIIII1111111111:110">I II II II II I II:H0I

>111111111111:H2
>OOOOOO:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H8

>00000000000010B
>000000000000:1.1
>00000000000:12

>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>0I0000000000:18
>111111111111.J0
>111111111111J1

>00000000000001
>000000000000"J4
>000000000000"15
>000000000000J6
>000000000000"J7
>00000000000"J8
>000000000000:KO
>000000000000K i
>000000000000:K2
>000000000000:K3
>O0000000000:K4
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>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8

>000000000000:RDWR
>III1111I1III:AV

>0IIIIIiII000 I:NRF
>000000000000:MAC
>000000000000:NAV

)0000001IIII1:MT
>000000000000:RESET
>000000000000:NDV
>111111000000:ROK
>0000001 1I111:EMA
>00000011111 1:AMWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000111111:COM
>000000000000:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001100I 10.:clkb
sim> I To State 15
sirn> V AV 00
sim> V NRF 00
sim> G 12
>000000000000:AO
>I00I00000000:At

>000000000000.A3
>111111111111:A4

>000000000000:A5
>00000000000-.A6
>000000000000:A7
>000000000000:A8
>000000000000.A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000.BO
>IIIIIIIIIIII:Bl

>000000000000:B2
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>1111IIIIII L:B3
>000000000000:B4

O000000000000:B5
>000000000000:B6

000000000000:B8
>00000O000000:B9
>00000000000:B 10
>000000000000:B 11
000000000000:B I2

>:03000000000:B 13
000000000000:B 14

>OO00000000000:B 15
>O0000000000:B 16
>000000000000:B 17

O000000000000:B I7
>000000000000:B 19
>000000000000:B20
000000000000:B21
000000000000:CO

>111111 11111 1:C2
>1III I0III|L:C3
> 11 1 I 11II 111I : II C4
>111111 III11I:C5
">i11 I 111II 1 III :C6
"11 11 I 11III 11 III :C7
">1111111 1111 :C8
"!111 I 1 IIII111:C9
">I1I1I1I I I II IIICiO0

>1111111 III I:CII

" I I II II I|I 1:C 13
">lll 11 I:II C 14

"1111 I 111II 1: III C 16
">111 I 11III 11:III C 17
>11 1 1 I 11 IIIII11: C18
>1111111 II 11 !1C19
">1 1 1 I 11II 11III 1:II k20
">111 I 111II 1 III :C2:
">111 I 111II 1: III C22

>000000000000:130>O00000000000:DI
000000000000:D2

>000000000000:D3
>O000000000005:D
>0000000000:D6
>0000000000:D7
000000000000:D8
000000000000:D9

>O00000000000:D 13
>00000000000:D II
000000000000:DI2

O000000000000:D 17

>0000X0000000:D 15
>00(XX)0:DI6
>000000:D17

>000000000000:1)18
>000000000000:D19
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>00000O000000:D20
>O00000000000:D21
>000000000000:D22
>000000000000:EO

>000000000000:E2
>00000000000:E3
>111111111 I I:I E4
>000000000000:E5
>000000000000:E6
>000000000000:E7
>000000000000.E8

O00000000000:E9
4OOOOOOOOOOO:E 10

>000000000000:E I I
>O000000000000.E12
>000000000000:E13
>000000000000:E14
>O00000000000:E15

E000000000000EI6

>000000000000:E 17
>O00000000000:E18
>O00000000000:E 19
>000000000000:E20
>000000000000.E21
>00 -o0o000000
>000000000000:F1
>O00000000000:F2
>000000000000:F3
>000000000000-F4
000000000000:F5

>O00000000000:F6
>000000000000"F7
>O000000000000.F8
>000000000000".F9
>000000000000F10
>0000000000001F II

FI00000000000.F12

000000000000:F13
>000000000000:F14
>000000000000:F15
>O00000000000:F16
>000000000000-.F17

FI00000000000F 8
000000000000:F19

>O000000000000-F20
000000000000F21

>000000000000:GO
>o0000000000.-GI
>O00000O000000:G2
>OOOOOOOOOO00:G2
>O00000000000:G3
>111111111111:G4
">I I I I III IIIII:G5

">IIII IIIIII:IG6
>000000000000:G7
>O00000000000:G8
">I I I IIIiII I I:IHO

">I III II I I III I:H 2

>O00000000000:H5
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>00000000":H
>000000000000:H7

>000000000000:H8
O000000000000:10

>00000000000012
>000000000000O:13

>1 I II 111111:14

>1O11111111111:16
>000000000000:17
>000000000000:18
>000000000000,J2
>00000000000011

>000000000000J2
>00000000000013

OOOOOOOOOOOO0:KO
>OOOOOOOOOOOO:K I
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8

OOOOOOOOOOOO0:RDWR
OOOOOOOOOOOO0:AV

>OOOOOOOOOOOO:NRF
>OOOOOOOOOOOO:MAC

OOOOOOOOOOOO0:NAV
>000000000000:NMT

>000000000000:RESE1'
OOOOOOOOOOOO0:NDV

>OOOOOOOOOOOO:ROK
>000000000000:EMA

>OOOOOOOOOOOO:AMWR

>OOOOOOOOOOOO:DV
OOOOOOOOOOOO0:AMRD

'OOOOOOOOOOOO:CAR
OOOOOOOOOOOO0:OMRD
OOOOOOOOOOOO0:PAR
OOOOOOOOOOOO0:SUB

>OOOOOOOOOOOO:ADD
'OOOOOOOOOOOO:AMPA
OOOOOOOOOOOO:-PDNM
>111111 I 1 :PDR

OOOOOOOOOOOO0:COM
>OOOOOOOOOOOO:OMPR
'OOOOOOOOOOOO:MACE
>1 100001 10000:clka
>0001100001 I0:clkb
sim> I To Stwe 16
simn> V MAC I11
sun> G 12
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>000000000(0:AO

>000000000000:A2
>000000000000:A3
>11IIIIIIII1I:A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000.:A
>000000000000:A9
>000000000000:A 10

>000000000000:A I I
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>OO0O0O0OO0O:A 18

:000000000000A 19
>000000000000:A20
>000000000000:A21

>000000000000:130

>000000000000:B2
>lIlllllIllIllIllI :B3

>000000000000:B4
>000000000000:B5
>000000000000:B6
>000000000000:B7
000000000000:B8

>000000000000:B9
>000000000000:BIlO
>000000000000:B 11
>000000000000:B 12
>000000000000:B 13
000000000000:B 14

>000000000000:B1I5

>000000000000:B 16
>000000000000:B 17
>000000000000:B 18
>000000000000:B 19
>000000000000:B20

>000000000000:B21
>OOODOO0OOOOO:CO

>11111I11 :C2

>111111111111:C3
>111111111111:C4
">11IIIII51121:C5
">111I1111I1II1I11I1:C6
">I I1111I11I11I11I :C7
>1I11I11111I 11I 11I :C8
>1111II11II 1111hC9
>I I III II II I II:CIO0

>1I11I11111I 11I 11I :C 12
>1111I 11I 11I 11I 11I :C 13

> I111II111111 :C 15
>1I11111I11I I11I1:C 16
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>11III1II1III111:C18
>111111111111"t IC19

>111111111111I I :C20
>1111111II 1111I 1 I :C21

>111111111111 1:C22

'OOOOOO:D0>000000000000:DS1
>11 111111111:D2
>000000000000:D
>OO000000000:D4
>00000000000:1:D5
>000000000000:D16

OOOOOOO:D7>00000000000009

'OOOOOOOOOOOO:D 12
O00000000000:D I 1
O00000000000:D 12

>000000000000O:DI3

000000000000:D16
O00000000000:D 17
>OOOOOO:D15

>000000000000:D19
000000000000:D20

>000000000000:D21
>000000000000:D22
>OOOOOOOOOOO:EO
>lIlIlII I 11111l:ElI

>O00000000000:E2
O00000000000:E3

AIIIIIIUIIU:E4

O00000000000:E5
>000000000000:E6
>000000000000:E7
>000000000000:E8
>000000000000:E9
>000000000000:EIO
>000000000000:E1 1
>000000000000:EI2
>000000000000:E 13
O00000000000:E14
000000000000:E15
OOOOOOOOUOOO:E16
000000000000:E17

>000000000000:E18
>000000000000:E19
>000000000000:E20

O00000000000:E21
,4X0000000000:F0

>OOOOOO:F2

>000000000000:F3
O00000000000:F4

>000000000000:F5
O00000000000:F6

>000000000000:F7
>000000000000:F8
000000000000:F9
OOOOOOOOOOO :FIO

:I000000000000F 11
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>0000000000002:F 2
>00000000000:F13
>000000000000:F14
>000000000000:FI 5
>000000000000:F16
>000000000000:F17

:000000000000F 18
>0OOOOODO)OO0:F19
>OOOOOODOOOOO:F20
>000000000000:F21

>000000000000:GO
O000000000O:GI

00000000000:G2
000000000000:G3

>II I II II I II II:G4

>1! 1111111111 :G5
>11111111111h :G6
000000000000:G7

>000000000000:G8

>11111111111II I I:HO
>111111111111:Hl

>I IIIIIIIIII:H2
>000000000000:H3
z'000000000000:H4
>000000000000:H5
>OOODOO:H6

>'000000000000:H7
>00000000000:H8
>000000000000:10
>000000000000:1I
>000000000000:12
>000000000000:13
>111111000000:14
>111111000000:15
>111111000000:16

>000000000000:17
>000000000000:18
>000000000000j0
>()g0(000000000"..J 1
>000000000000J2

>00000000000'J3
>11111111111J4

>llllIIIIIII l'J6

>000000000000J7
>00000000000"J8
>000000000000:KO
>000000000000:K1
>000000000000:K2
>000000000000:K3

>OOOO00OOODO0:K4
000000000000:K5

>000000000000:K6
>000000000000:K7

>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>llIllII II IIlll:MA C
>(OOOOO(000:NAV
>000000000000:NMT
)000000000000:MT
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>00000f000000:RESL"
>000000000000:NDV
>000000000000:ROK
>000000000000:EMA
>000000000000:AMWR
>11111 1000000:EWR
>000000 IIIII:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:ONRD
>000000000000:PAR
>000000000000:SITB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>111111000000:PDR
> 111111000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>110000110000:clka
>0001100001 10:clkb
sim> I To State 17
sim> V MAC 00
sim> V NAV 11
sin> G 12
>000000000000:AO

>000000000000:A2
>000000000000:A3
>1II111II :A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000:BO
>1111 11111111:1B3
>000000000000:B2

>I000000I00l0:B3
>000000000000:B4
>000000000000:B5

>000000000000:8B6
>000000000000:B7
>000000000000:B8

'O00000000000:B 10
>000000000000:819
>000000000000:B12
>000000000000:B13
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"X)000000000:B 14
>O000000000000:B 15
>O00000000000:B 16
>O00000000000:B 17
>O00000000000:B 18
>O00()0000000:B 19
>000000000000:B20
000000000000:B21

>O00000000000:CO
>lIlI l II II I II:C I

>3 II1111 11 :C2
>lIllIl Il IllIl I :C3

>111111111111 :C6

>1 IIIlIIIIII I :C7

"> l I III III:C8

>!11111111IIO:C9">Il I I I Il Il l:ClO

">I1111111111 1:C 12
">IlIIlI lIlIIlIllIl:C 13
">I IIlIllIlIIlIllI :Cl6

">IlIIlI I IIlIllIl:C 15
">llIlII llIII llIIl :C 16

>1llllllIII1l:CI9
" II IIll IIll IIlll :C20

">lI IllI l II IIlII :C21

>IIlI0I0II0II:C22
>O00000000000:DO
>O0000000000:D 1
>000000000000:D12

>000000000000:D36

>000000000000:D5
>000000000000:D13

>000000000000:D1
000000000000:D13

>O00000000000:D81
>O0000000000:DII
>O00000000000:D 12
>O00000000000:13l3

>0O0000000000:D135
00000000000:D 16

>000000000000:D 17

>000000:D 18

>000000:D 19
>000000000000:1320
>000000:D21

>0(0000:D22
>O00000000000:EO

>O00000000000:E3
>1111111111156:E4
>00000000•000:E.5
>000000000000:E6
>000000000000:E7
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>000000000000:E8
>000000000000:E9

000000000000:E 10
000000000000:E 1 I

>O0000000000:E 12
>000000000000:E13
>000000000000:E14
>O00000000000:E 15
000000000000:E 16

>000O0000000:E 17
>000000000000:E18
>O00000000000:E19
>O00000000000:E20
>00000000000:E21
>O •MEOO:FO
>000000000000:F1
>O0000000O00:F2
>000000000000:F3
>O00000000000:F4
>O00000000000:F4

>O00000000000:F6
>000000000000:F7

>000000000000:F8

>000000000000:F9
>:00000000000FIO
):000000000000FI I
>00000000000:F12

000000000000:F13
>.O000OO :FI4

>O00000000000:F15
>000000000000:F16
>O00000000000:F17
>00000000000:F 18
>000000000000:F19

000000000000:F20
>000000000000:F21

000000000000:GO
>00000000000:G1
>000000000000:G2
>00000O0000000:G3
>1IIIIII1l11h :G4
> IlIIlIIlIIlIIlII hG5

>1IIIIII1111h :G6
000000000000:G7

>000000000000:G8

>00000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H8

000000000000:I0
>000000000000:11
>000000000000:12
000000000000:13

>000000000000:14
>O00000000000:15
>O00000000000:16
>000000000000:17
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>000000000000:18
>000000000000.J0
>00000000000011
>000000000000J2
>000000000000J3

>000000000000J7
>000000000000:j8
>000000000000:KO
>000000000000:Kl
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR

>000000000000:AV
>000000000000:NRF
>000000000000:MAC

>000000000000:NMT
>000O000000000:MTf
>000000000000:RESET
>0000001I I II:NDV
>000000000000:ROK
,000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>11I1II I1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:.OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AM[PA
>000000000000:PDMR
>0O0000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMIPR
>000000000000:MACE
>1100001 10000:clka
>0001 100001 10:clkb
sim> I To Stale 12
sim> V NAy 00
sim, G 12
>000000000000.AO
>111111111111 :A I
z'000000000000:A2
>000000000000:A3
>1111111 II : A4
>000000000000:A5
>000000000000:A6
>000000000000:A7
>000000000000-A8
>000000000000:A9
>000000000000:A 10
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>0000O00000:AII
>000000000000:A 12
>000000000000:A 13
>:00000000000A 14

:000000000000A 15
>000000000000:A 16

A000000000000A 17
>000000000000:A 18

:000000000000A 19
>O00000000000:A20
>000000000000:A21
>000000000000:0BO

>000000000000:B2
>111111111111l:B3

•OOOO00:B4
>000000000000:B5
000000000000:B6

000000000000:B7
O0000000000:B8
>000000000 :B9
>000000000000:B 10
>0000000000:B I I
O000000000 :B 12
>000000000000:B 13
>O000000000000:B 14
>000000000000:B 15
>00000000000:1:B 16
-000000000000:B 17
000000000000:B 18

>000000000000:B 19
>00000000000:B20
>000000000000-:B21
O0000000OO0:CO

>IIIIII111111 :CI
>111111111111:C2
>1111 11I11:C3
>1111I11I11I11I11I :C4
>1111I11I11I I11I1:C5
>1I11I11I11111I11I :C6

>111111111110:C7
>1I11II111I 1111:C8

>1111111111110:C9
>111111111111 :3C
>I II I III I II II:CI I
> I I1111111111 I :Ci12
>1I11I1 I11I11I11I1:C 13
>1 11111111111I:C14

">1111111111159:C15
">III111I11111:C 16
">III11111I111:C 17
">III111111111:C 18
">I11111I1 I111111:C 19
>11 1111111111I:C20
">I II IIlII I II II:C21
">I1II1I11111I 111:I C22

>000000:D2
>1II11II11 II11 110:3
>000000:D4
>O00000000000005
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>00000000000:D6
>O0000000000:D7

:000000000000D8
>000000000000D9

O0000000OO:DI0
000000000000:D 11

>00000000000:D 12
>00000000000:D13
>000000000000:D 14
O000000000000:D 15

:000000000000D 16
>000000000000:D17
>D00000000000:Di8
>000000000000:D 19

:000000000000020
000000000000:D21

>000000000000:D22
>000000000000:EO
>lIllIllIl IllIllIl:E1I

>000000000000:E2
000000000000:E3

>1lIlIIlIlI111ll:E4

>0000000:ES
000000000000:E6

"000000000000:E7
>O00000000000:E8
>00000000 0:E9

000000000000:EIo
O00000000000:E I1
000000000000:EI2

O00000000000:E13
000000000000:E14

>O0O000000000:E15
>000000000":E 16
>000000000000:E17
>00000000OO:EI8

000000000000:E19
>000000000000:E20
>000000000000:E21
O000000O0000:FO

>000000000000:FI
000000000000:F2
O0000000000:F3

>O000000000000F4
>0OEJOOOOOOO:F5
>000000000000:F6
>000000000000:F7
>O00000000000:F8
>000000000000-F9
'00000000000:F1O

>O00000000000:F1 I
>O00000000000:F12
>00000000000:F13

000000000000:F14
>000000000000:F15
>O00000000000:FI6

:000000000000F 17
>OOOOOO:Fi8

>000000000000.F19
>O00000000000:F20
000000000000:F21
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>0000000000:G1
>000000000000:G2I
>000000000000:G3

>111111 I 1 I I :G4

">111111 :G6
>O00000000000:G7
>000000000000:G8

" I II0I00I0II0I00I :HO

>O00O00000000:H3
>000000000000:114
>000000000000:H5
>000000000000:116
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:11
>000000000000:14
>000000000000:13
>0000000O0000:16
>000000000000:17
>000000000000:16
>00000000000017O
>000000000000:18
>000000000000jo
>000000000000:13
>111111111111 J4

>00000000000J37

>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000AKI
>000000000000:K2
>O00000000000:K7
>000000000000:K4
>000000000000:RDWR
>000000000000:K6
>000000000000:K7F
>O00000000000:K8A
>000000000000:NAVR
>000000000000:NMT
>000000000000:MTF
>000~00000000:RESE
>000000000000:NDV

>000000000000:EMAf
>000000000000:AMWR
>00000.0000000:EWRT
>000000000000:NDV
> I0I00I0I00I0I00I I MRO
>000000000000:MAR
>000000000000:OMWR
>000000000000:PAR
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>000000000000:SUB
000000000000:ADD

>000000000000:AMPA
>000000000000:PDNIR
'000000000000:PDR
000000000000:DMCP
000000000000:COM

>000000000000:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001 100001 10:clkb

sir I Set Read Adrs to 32
sim> I Al A4
sir> h A5
sire> I To State 18
sir> V RDWR 11
sire> V AV 11
Sim> V NRF 11
sir> G 12
•000000000000:AO
"-O0(00(0000(:A 1
">000000000000:A2
>000000000000:A3
>000000000000:A4
>1111111111I1:AS

>000000000000:A6
>000000000000:A7

000000000000:A8
>000000000000:A9

>000000000000-A 10-- ý ýA I0I
>000000000000:AII
>00000000000:A 12
>O0000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18

•.000000:AI19

000000000000:A20
>000000000000:A21
>000000000000:BO
>1 11111111111:11I

000000000000:B2
>111111111111:B3

>000000000000:B4
'000000000000:B5
AO00000000000:B6
>000000000000:B7
>000000000000:B8
>000000000000:B9
000000000000:B O

>000000000000:B I I
>000000000000:B 12
>000000000000:B 13
>000000000000:B 14
>000000000000,:BIS
>000000000000:B 16
>000000000000:B 17
000000000000:BI8

>O00000000000:B 19
>00000000000:B20
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>O00000000000:B121
000000000000:CO

>1111111000000:C3

>1OlllIOlllh:C4
>1 IIII I 1111 hC5

>1111111111 1:C9

>1III III III III:CI0

>llllllllllOh:D4

>1lIIlll ll I lhCl4
>1 Illlllll1llhCl5
>1I I I I I IIllII:CI6
>i11l111111111:C17
>1llI lllllllllhCl8

>1lllll I lll1llhCl9
>1Ill I IIlIIlI IhC20
>1 IIlIIlII IIlI1lhC21
>11111111111h I I C22

>00OOOOOOO:DO
>000000000000:DI
>000000000000:D2
>1 lltI IlIlI 111D3

>000000000000:D4
>000000000000:D5
>000000000000:D6
>000000000000:D7

000000000000:D9

000000000000:D 13
O00000000000:D14
OOOOOOO:D12

>00000000000:D 16
>000000000000:D 17

O00000000000:D 18
>000000000000:D19

000000000000:D20
>000000000000:D21
>000000000000:D22
>00000000O:EO
>IIII1111111 :EI
>O00000000000:E2
>000000000000O:E3
> II II II LlE4

O00000000000:E5
>000000000000:E6
>000000000000:E7
>000000000000:E8
>000O00000000:E9
OOOOOOOOOOOO:EIO

>000000000000:E I I
000000000000:E12
O00000000000:E13

>000000000000:E14
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>000000000000:E 15
>0000000000:E 16
>000000000000:E 17
>000000000000:E 18
>000000000000:E 19
>00000000000:E20
>000000000000:E21

>000000000000:FO
>000000000000:F I
>000000000000:F2
>000000000000:F3
>000000000000:F4
>00000011 I 11:F5
>000000000000:F6

>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FIO
>000000000000:F1 I

>000000000000:FI 2
>00000D000O0:F13
>000000000000:F14
>000000000000:FI 5
>000000000000:F16
>000000000000:F 7
>0000000000008:F 8
>000000000000:F19
>000000000000:F20
>000000000000:F21
000000000000-:GO
>000000000000:GI
>000000000000:G2
)0000000000:G3
>IIIIIIIIIIII:G4
>IIIII1IIIIIII:G5
>I II II IlI II III:G6

>0OOD000O0OOO:G7
>000000000000:G8

> IIIIIIIIIII :H I

>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7

>000000000000:M0
>000000:I1
>OOOOOO:12>000000000000:11

>000000000000:12
>000000000000:13
>000000000000:14
>000000000000..15
>000000000000:16
>000000000000:17
>000000000000:18
>000000000000J0
>000000000000J 1
>000000000000J2
>0000000000010.3
>11 IIIIIIllllJ4
>111111111111J.5
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>llllllllllll'J6

>000000000000J7
>00000000000'J8
>000000000000:KO
>000000000000:K1
>000000000000:K2
>000000000000:K3
>000000000000:K4

>000000000000:K5
>OOOLOOOOOOOO:K6
>000000000000:K7
>000000000000:K8
>1III IIllI IIIII:RDWR

>1II II II I IIIII:AV

>1II IlI II II I II:NRF

>000000000000:MAC
>000000000000:NAV
>00000011111 1:NMT
>000000000000:MT

>000000000000:RES ET
>000000000000:NDV
>11111 I000000:ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>00000011111 1:AMRD
>000000111111:CAR
>000000000000:OMRD
>000000111111:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000111111:COM
>000000000000:OMPR
>000000000000:MACE
>1 100001 10000:clka
>0001100001 10:clkb
sim> I To State 19
sire> V RDWR 00
sim> V AV 00
sim> V NRF 00
sin> G 12
>000000000000:AO

000000000000:A 1
>000000000000:A2
>000000000000:A3
>000000000000:A4
>111111111111:A5

>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A i0
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
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:00000000000A 16
>000000000000:A 17
O000000000000:A18

>OOODOOO :AI9
>0000000000:A20
>00000000000:A21
)000000000000:BO
O000000000000:B 1

000000000000:B2
>00000000000:B3
>000000000000:B4
>1lIIlIIlIIlIIlIIlhB5

000000000000:B6
>000000000000:B7
>O00000000000:B8
>000000000000:B9
000000000000:B 10

>000000000000:BII
000000000000:B12
>0000000000:B13

:000000000000B 14
O000000000000:B15

000000000000:B 16
>000000000000:B 17
>O000000000000:B 18
O000000000000:B 19
>000000000000:B20
>OOODOOOOO00:B21
000000000000:CO

>111111111111:Cl
>1lIlIl1111111lhC2

>000000000000:C3

>111111111111:C4
>111111111111:C5

>11111111111h :C6
>111111111111:C7
>11111111111 1:C8
>lllllllllllhC:9

>lllllllllllh:iO
>Olllllllll0h:D2

>lll0llll0llh:D2
>Ollllllllllh:D3

>I11111111111I:C14

>IllIIIIIIIIh:Cl

>1[1111[111111:C2!

>11111I1II1I11I11IhC22

000000000000:DO

>O00000000000:D2>1IIIII :D2

:000000000000D4

>000000:D6
>000000:D7
>0000000D8

D000000000000D 10
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>00000000000:D1 II
O00000000000:D12

>000000000000:D 13
>000000000000:D14
>,00000000000:D 15

000000000000:D 16
>000000000000:D17
>000000000000:D 18
>O00000000000:D119
O000000000000:D20

>000000000000:D21
>000000000000:D22
>)00000000000:EO
>IIIIIlIIlIIl:EI
>000000000000:E2
>000000000000:E3
>l l I ll IIII :E4
>000000000000:E5
>0E0000000000E6
>O00000000000:E7

E000000000000E8
>000000000000:E9
>O00000000000:E 12
>0000000000:EI 1
>00000000000:E 12
>3000000000000.,1
>000000000000:E14
000000000000:EI1
000000000000:E 16

>000000000000:E 17
>000000000000:E18
O000000000000:E19

00000000000:E20
000000000000:E21

,OF000000000:F2
>000000000000:F3
>000000000000:F2
O000000000000:F3

>000000000000:F4
>000000000000:F5
>000000000000:F6
>O00000000000:F7
>000000000000:F8

>)00000000000:F 11
:00000000000:FI2

O000000000000:FI3
>000000000000:F14
O000000000000:F13
000000000000:F 16
O00000000000:F17
O000000000000:F18

F000000000000T 9
O000000000000:F20

>000000000000:F201>000000:F21

>)00000000000:GO
>00000000000:GI
000000000000:G2
000000000000:G3

>1IiII III III II:G4

>111111111111 :G4
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>0IIIIIIIIIII:G6
>000000000000:G7
>000000000000:G8
> 0IIIIIIIII1I:H0
>1IIIIIII IlII I:Hl
>1I IIIIIlllIIII1:1-2

>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7

>000000000000:118
>000000000000:12
>000000000000:11>000000000000:12
>00000000000013

>000000000000:14>000000000000:15
>000000000000:16

>000000000000.JO
>000000000000J1
>000000000000:2
>00000000000'J3

>111l11111l11 'J5

>00000000000.J7

>IIIIIIIIIIII:K
>IIIIIllIII:KI
>IIIIIII11:K2
000000000000K3
>00000000000:K4
>00000001IIII:K5
>000001111111:K6
>000000000000:K7
>000000000000:K4
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>000000000000:NDV
>000000000000:ROK

>I11111I11I11:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
)000000000000:AMRD
000000000000:CAR

000000000000:PAR
>0OOOOOOOOOOOSUB
>000000000000:ADD
>000000000000:AMPA

>000000000000:PDMR
>000000000000:PDR
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>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001 100001 10:clkb
sim> I To State 21
sim> V MAC 11
sir> G 12
>000000000000:AO
>000000000000:A 1
>000000000000:A2

000000000000:A3
>000000000000:A4
> I II IlIII IIIII:A5

>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>000000000000:A 10
>000000000000:A 11
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17
>000000000000:A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000:B0

>000000000M0:B 1
>000000000000:B2
>000000000000:B3

>000000000000:B4

>000000000000:B6
>000000000000:B7
>O00000000000:B18
>000000000000:B9
>000000000000:B 10
>000000000000:B II
>000000000000:B 12
>000000000000:B 13
>000000000000:B 14
>000000000000:B 15
>000000000000:B 16
>000000000000:B 17
>000000000000:B1I8
>000000000000:B 19
>000000000000:B20
>000000000000:B21
>000000000000:CO
> ItI II I I 111II:C I
>1111111111 1:C2

000000000000:C3
>11IIII1111169:C4
> I I I I I II I III C5
>1I1 I11I11I11I11I1:C6
>1111I 11I 11I 11I 11I :C7
>111111111III1:C8
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>lllIII111l:C9
>11l111 llll:ClO
>111111llll:Cll
>1lIIIlIIl IlII Il:Cl2

>ll111111 l:Cl3
>1 IlI IIIIlII I l:Cl4
>1lIII IIlI lI Il:Cl5

>1 III IIlIl IlIl:Cl6

>1IIlII I IIII II:CI7
>1 IlIIlIIlIlIIlIl:Cl9

>11111lIIIlIIIl:C20
>1lIl IlII IIlIllIl:C21
>1III IIII II III:C22'

>'00000000000:D0
>O00000111111:DI
>00000011 0II:D2
>1 III I 1000000:D3
>0000001II111:13
>000000000000:D5
>000000000000:D6
>000000000000:D7
>00000000000:D8
>000000000000:D19

>000000000000:D1)1

:000000000000DI
O000000000000:D 17

>000000000000:D1)

)D0000000000001 19

>000000000000:D20
000000000000:D21

>000000000000:D22
:E00000000000:EO

>11111100llll1) :E1
>000000000000:E2
>000000000000:E3

>000000111111:ES
>0000000000(00:E6

>O00000:E7
)000000000000:E8

:E0000001IIII:E9
>O00000000000:E31
>1 11111111 .E 11

:0000001 I0I:EI 2
>E000000000000E13
>000000000000:E14
000000000000:EI1

>O00000000000:E91

'000000000000:EI6

>OOO :OOOEI7

>000000000000:E 19

>000000000000:E20
>00000000000:E21

>()0ggOOOODOOOO:F 15

>000000000000:FO8

)O00000000000:FI
>000000000000:F2
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>000000000000:F3
>000000000000:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>000000000000:F8
>000000000000:F9
>000000000000:FIO
>000000000000:F II

:000000000000FI 2
>000000000000:F13
>000000000000:F14
>000000000000:F15
>000000000000:F 16
>000000000000:FI7
>000000000000:FI 8
>000000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G1
>000000000000:G2
>000000000000:G3
>1I II II IIII IIIG4
>11lIII11111 :G4

>IIIIIIIIIIIl:G6
>000000000000:G7
>000000000000:G8
>I IIIIIIl III:HO
>111IIII lIIII:HI
>IIII II IIIII:H2
>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H8
>000000000000:10
>000000000000:11

>000000000000:16
>000000000000:17>000000000000:18

>000000000000'J0
>000000000000:I1
>000000000000J2
>00000000000013

>000000000000J7

>000 '000J8

>I11I111000000:K0

>111111000000:K2

>I1IIIIOOOOOOOK2

>00000000000:K3
>000000000000:K4
>00000000000:K5
>000000000000:K6

171



>000000000000:K8
>000000000000:RDWR
>000000000000:AV

>000000000000:NRF

>000000000000:NAV
>000000000000:NMT
">000000000000: MT
>O00000000000:RESET
>000000000000:NDV
>000000000000:ROK
> 11111000000:EMA
>000000000000:AMWR
>000000000000:EWR
>0000001 11111 :DV
>000000000000:AMRD
>000000000000:CAR
>111111000000:OMRD
>000000000000-:PAR
>000000111111:SUB
>0000001111 I'ADD
>000000000000:AMPA
>000000000000:PDMR
z000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1100001 l0000:clka
>0001 100001 10:clkb
sire> I To Stale 10
sim> V MAC 00
sim> V NAV I I
sim>G 12
>000000000000:AO

:000000000000A I
>000000000000:A2
>000000000000:A3
>000000000000:A4

>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9

>000000000000:A 10
>000000000000:A 11
;-.Y , 1000000(0:A 12
>000000000000:A 13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17

:000000000000A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000:BO
>000000000000:B 1
>000000000000:B2
>000000000000:B3
>000000000000:B4
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>1III III III IIIB5

>:B00000000000:16
>000000000000:B7
>000000000000:B8
>00000000000:3B9
000000000000:B 10
':000000000000B 11
>000000000000:B 12
>000000000000:B 13
>000000000000:B 14
>000000000000:B 15
>00000000000:B 16
>000000000000:B 17
00000000000:B18
000000000000:B 19

>000000000000:B20
000000000000:B21

>000000000000:CO

0000000:C3
>111111111111:C4
>1111111 I 11 11:C2

>1111111 11111:C18

>11111 i1111111:C22

>000000000000:C3
">111111111111 :C4
">I1II1I11I11I1I I1:C10
">I I I I I II I III:CI!
">I111II1II1I11I11I1:C12
">111I1111I11I1I11I :C13
>11II11II11 1111:C14

>11111111111:C 10

>100I00I0 I 0I I0:D I I

>111111111111:C12
>11111I1III1111:C17

> I I I0 I0 I I0:D 14

> 0III0IIIIIII0:CI
">1111I1111111:C 16

" I II I I II I I :D 17

>1111111111110:C 18

"IIIIIIIIIII0:D 19

"0III0IIIIII ID20
>000000000000 :D3

03:D3>1IIIII :D7
>000000:D5

>000000:D7
>000000:D80
>000000:D9!
>000000:DI2
>000000:D1I3
>000000:D 12

>OOOOOO:D15
>000000:D 16
>000000:DI7

>00000000•0000:D 19
>000000:D20
>000000:D21
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>000000000000:D22
>000000000000:EO
>11IIIIII1111 :EI
>1III III III III:E2

>000000000000:E3

>111111111111.:E4
>1lIIIIIIIIII:E5
>00000000000:E6
>000000000000:E7
>000000000000:E8

>000000000000:E 10
>000000000000:EI 1
>000000000000:E 12
>000000000000:E 13
>000000000000:E14
>000000000000:E14
>000000000000:E 16
>000000000000.E 17
>000000000000:E18
>000000000000:E19
>000000000000:E20
>00000000000:E21
>000000000000:FO
>000000111111:FI
>000000111111:F2

>000000000000:F3
>00000011111 tLF4
>000000111111:F5
>000000000000:F6
>000000000000:F7

>000000000000F8
>000000000000:F9
>000000000000:FIO
>000000000000-F 1 I
>000000000000.F12
>000000000000:F13
>000000000000:F14
>000000000000:F15
>000000000000:F16
>000000000000:F17
>000000000000.:Fi
>000000000000.F19
>000000000000:F20

>000000000000:F21
>OO000000000:GO
>000000000000:G1
>000000000000:G2
>000000000000:G3
> I I lI Il IllIl:G4
>111111111111:G5

>IIIII0tII0I:IG6
>000000000000:G7
>000000000000:G8

>1 ||I III II11:110H

>IIIIIIIIIIIl:HM
>000000000000:H3
>000000000000:H4
>000000000000:H7
•001000000000:H6
>0,00000000000:H 7
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>000000000000:H8
>000000000000:10

>000000000000:11
>000000000000: 12
>000000000000: 13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
>000000000000j0
>000000000000:J I
>000000000000fl
>000000000000J3

>000000000000J7
>000000000000.J8
>000000000000:KO
>000000000000:K I
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:KS
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AV
>000000000000:NRF
>000000000000:MAC

>1111101000010.NMT
>000000000000:NMT
>000000000000:REST

>0000001 I II I :NDV
>000000000000:ROK
>00000011I11I1 1:EMA
>000000000000:AMWR
>000000000000:EWR
>I I1 I1I1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>I I I I1000000:SUB
>111111000000:ADD
>000000111 I 1 :AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:.DMCP
>000000000000:CoM
>000000000000:0MPR
>000000000000: MACE
>1I1000011 0000:clka
>0001 100001 10:clkb
sii> I To State I I
aim> V NAV 00
aim> V MAC I I
sim,. G 12
>000000000000:AO
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:000000000000A 1

>00000000000A2
000000000000:A3

>000000000000:A4
> II II II II I III:A5

>0O0000000000-A6
>000000000":A7
000000000000:A8

>000000000000:A9
>O00000000000:A I0

( 00000000000:A 11

A000000000000A 12
:000000000000A 13

>O000000000000A 14
,000000000000:AIS
>000000000000:A 16

:000000000000A 17
,A0000000000:A 18

:000000000000A 19
'000000000000A20

>000000000000:A21
>B0000000000BO
O000000000000:B I

>000000000000:B2
000000000000B3

>000000000000:B4

000000000000-B6
>0000000000W.B7
>0000000000:B8
000000000000B9

>000000000000B 10
>000000000000:Bll
>O00000000000:B 12
>O000000000000B 13
000000000000B 14

>00000000000:B 15
>000000000000B 16

}000000000000:B 17
>O0000000000:B 18
>000000000000.B19
>000000000000.B20
>000000000000.B21
>000000000000:C3

>111111111111:C4

>1111111111 I:C5

">1111111111176:C6
">!I1111 11 1:C7
">111II11II1 1111:C8

">I!1II111I1 1111:C9

> II I I III II III:CI!I

>11IIII111111:C 12

" I!II1I11I1II I11I1:CI13
">III111III111:C 14

>111111111111:CI5

>1111111II1111:C16
>1 IIIIII1 I 11:C 17

> I11I11I11I11I 1I1:C 18
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>1l1111111111l:Cl9
>1III III III I II'C20
>1III IIIIIIIII'C21

>1 ll llIll II:C22
>000000000000:D30
>111111111113:D1
>1 llllllllI I'D:12

>000000000000:D3
>1 llllllllll:'D4

>O00000:D6>O00000000000:D1
>O00000000000:D1
>000000000000:D7

>O00000000000:D9
>000000000000:DlO
>O00000000000:D I I
>O00000000000:D 12
>000000000000:D13
0000000000:D 14

>O00000000000:D 15
>000000000000:D 16

>000000000000:D118
O000000000O:D 19

>000000000000:D20

>000000000000:D21
>000000000000:D22
>000000000000:EO
>IIIIIIIIIII1I:E I
>IIIIIIIIIII I:E2
'OOOOOOOOD0:E3

>11111111111 1:E4
>111111111111 :E5
>O00000000000:E6
>000000000000:E7
>00000000000:E8
>000000000000:E9
>O00000000000:E 10
>00000000000:EI I
>00000000000:E 12
>O00000000000:E13
>O0O000000000:E14
>000000000000.E15
>O00000000000:E16
>000000000000:EI7
>O0000000000:E18
>000000000000:E 19
>000000000000:E20
>000000000000:E21
>OOOOOOUOOOOO:FO
>I11I1000000:FI
>1A1111000000:F2
>F0000000000003
>11111 1000000:F4
>1III1000000:F5
>000000000000:F6
000000000000:F7

>0000000000O0:F8
>00000000000:F9
>000000000000:FlO
>O00000000000:F I I
>000000000000:F 12
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>000000000000:F13

>000000000000:F14
>000000000000:F15
>000000000000:F16
>000000000000:FI 7
>000000000000:F18

>000000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G I
>000000000000:G2
>000000000000:G3

>IIIIIII1111 I:G4
>IIIIIIIIIII:G5
>IIIIIIIIIII :G6
>000000000000:G7
000000000000G8
>11111111 I 11:110:H
>1111IIIIIIII:H1>1IIII IIIIIIII:HI>111111111111l'J12

>000000000000:H3
>000000000000:H4
>000000000000:H5
>000000000000H6
>000000000000:17
>000000000000:H8

>000000111111:10
>000000111111:11
>000000111111:12
>000000000000.13
>00000000000:14

>00000000000:15
>000000000000.16
>000000000000:17
>000000D00000018
>00000011111JO
>40l000i 11Iz1'.

>00000111111"J2
>000000000000i3
>11111 00000"J4
>11111 100000"J5
A>I I 1 lO00000"J6

>000000000000J7
>0000000000w0J8
>O00000000000:Ko

>000000000000-K2
>0000000000M0K3
>00000000000&.K4
>00000000000:K5
>000000000000-K6
>000000000000.K7
>00000000 :KOOO 7
>000000000000KRDWR
>0000000000:AV
>000000000000:NRF

>1 IIII I IIIIIMAC
>000000000000NAV

>0000000000o0NfMT
>000000000000RESEr

178



>111111000000:NDV
>000000000000:ROK

>I 1 I111000000:EMA
>000000000000:AMWR
>000000000000:EWR
>000000000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>111111000000:AMPA
>000000111111:PDMR
>000000111I1:PDR
>000000000000:DMCP
>000000000000:COM
>000000000000:OMPR
>000000000000:MACE
>1100001 10000:clka
>0001100001 l0:clkb
sim> I Set Read Adrs to 54 (Matches Predicted Adrs)

sim> h A4 A2 Al
sir> I To State 18
sire> V RDWR 11

sim> V AV I I
sim> V NRF I1
sim> V MAC 00
sim> G 12

>000000000000:AO

>II IIIIIIIII:A1

>1IIIIIIIIIIII:A2

>000000000":A3

>1IIIIIIIIIII:A4
>IIII IIIIIII:A5

>000000000000:A6

>000000000000:A7

>000000000000:A8

>000000000000-A9

>000000000000:A 10

>000000000000-A 14I
>000000000000:A 12
>000000000000:A 13

>000000000000:A 14

>000000000000:A 15

>000000000000:A 16
>000000000000:A 17
>000000000000:AI8

>000000000000,.AB1
>000000000000:A20
>000000000000:A21

>000000000000:BO

>000000000000:B

>(00000000000:.B2

>00000000000:B3

>00000000000&B4
>II I II II II I II:B5

>OOOOOO:B6

>000000000000:B7

>000000000000.B8
09B9

>000000,BIO
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>000O000O000O:B 11
>000000000000:B 12
>000000000000:13 13
>000000000000:B 14

>000000000000:B 15
>000000000000:B 16

•'OOOOOO:B 17
>000000000000:B18
>000000000000:B139

>O00000000000:B20
>000000000000:B21
>0OOOOOOOOOO:CO
> I I 1II1000000:Cl
>A III I1000000:C2
>000000000000:C3
>111111000000:C4
">IlIIlI lIlIIlIl Il:C5

">IlIIlIllIllIllllIl:C6
>111111111111 :C7
>Alllllllllll:C8

">II11111I11 I:C9
">lllllI I IIlIl Il:Cl10
">llllllllllII lI I :ClIl
">IlIIlIllIlIIllllIl:Cl12
>111111111111:CD3
">llll I ll IIII :C 14
">IlIIlI lIlIIlIllIl:C 15

>AIlIIIIOllO:CD6
">lllIlll I IIlIllIl:C 17

">IlIIlI IlII IllIl:Cl18
>1lIlllllIllIll I :Cl19

>1 11111111111I:C20

>11111I1It1III :C22

>000000000000:13
•OOOOOO:DO

>1II11II111 I 11 :131 ' l

>IIIIIIIIIII:DI2
>000000000000:D13
>1 1 I II II llIllII 1J14

>0400000000000D135
>000000000000D 136

>000000000000:15

>000000000000:D18
>000000,D9

>00000000•0000-D I11

>000000000000:D 13

>000000000000:D 18

OOOOOOO:DI5

>000000000000:D20
>000000000000:D21
>000000000000:D22
>00000000000:.EO
">I II I III II I II:E I
">IilI I II II IIIII:E2

>O00000000000D3
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>I II1II I111111:E5

>000000000":E6
>000000000000:E7
O00000000000:E8

>000000000000:E9

>000000000000:E!O
O00000000000:E 1I

>000000000000:E 12
>000000000000:E13
>000000000000:E 14

OOOOOOOOOOOO:EI5
>000000000000:E 16
>000000000000:EI7
>000000000000:EI8
>00000000000:E 19
>00000000000:E20
O00000000000:E21

>O00000000000:FO
>000000111111:FI

i00000011III:F2
000000000000:F3
OOOOl1lll:F4

>0000011111 :F5
>O00000000000:F6

:OOOOOOOOOOOOF7
>000000000000:F8
>000000000000:F9
z'OOOOOOOOOO:FIO

O00000000000:F I1
O00000000000:F12

>000000000000:F13
O00000000000:F14

>000000000000:F15
>000000000000:F16
>00000000000:F17
>0000000000T:F1 8

O00000000000:F19
>000000000000:F20
>00000000000:F21
>O00000000000:GO

OOOOOOOOOOOO:GI
OOOOOOO:G2

>000000000000:G2
>OOODOOOOOOOOO:G3
>IIIIIIIIIII:G4
>I II II I IlII III:G5

>I II I II IlII III:G6

>000000000000:G7
>000000000000:G8

>IIIIII11111 :H0

>111111111111:H2

>000000000000:H3
>O00000000000:H4
>000000000000:H5
O00000000000:H6

>000000000000:H7
>000000000000:H8
>O00000O0000:1O
>0 - 0:I
>000000000000:12
>000000000000:13
>000000000000:14
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>000000000000:15
>000000000000:I6
>000000000000:17
>000000000000:18

>111111111111:11

>00000000000003
>00000000000014
>000000000000:15
>000000000000J6
>000000000000J7
>00000000000:J 8
>000000000000:Ko
>000000000000:K I
>000000000000:K(2
>000000000000:K3
>000000000000:1(4
>O00000O00000:K5
>000000000000:K(6
>000000000000:K7
>000000000000:1K8

>1111111 I I :NRF
>000000000000:MAC

>000000000000:NAV
>000000000000:NMT
>00000011 I I I MT
>000000000000:RESET
>000000000000:NDV
>1111II000000:ROK

>000000000000:EMA
>000000000000AMWR
>000000000000:EWR
>000000000000:DV
>000000111 I 1 :AMRD
>OO0D0001I1I1I1:CAJR
>000000000000:OMRD
>00000011I II P IAR
>000000000000:SUB
>000000000000:ADD
>000000000000.AMEPA
>000000000000:.PDMR
>000000000000:PDR
>000000000000:DMCP
>0000001 I II I1:COM
>000000000000:ONMPR
>000000000000:MACE
>1I1000011 0000:clka
>0001 100001 10:clkb
surn> I To State 20
sin> V RDWR 00
suni> V AV 00
sujn> V NRF 00
sim> G 12
>000000000000:AO

>100111000000:A3
>111111111111 :A2
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>000000000000:A6

>00000000000:A7

>0000000000:A8

>000000000000:A9

>000000000000:A 10
>O00000000000:A I I

>:00000000000A 12
>:0000000000A 13

:000000000000A 14
>000000000000:A 15

:00000000000A 16
:000000000000A 17

>L000000000000A

O00000000000:A 19

>000000000000:A20
>000000000000:A21
>O0000(000000:B0

>lOOlllllllll:Bl

>il00lll0l00l0:B2

>000000000000:B3
>000000000000:1B4

>I II IIIIIIII:B5
>000000000000:B16

O00000000000:B17

>000000000000:B8
>0O00000000000:B9
000000000000:B 10
000000000000:B 15

>0000000000:B 12
>000000000000:B 13
>OO0000000000:B 14
>000000000000:B 15

>000000000000:13 1
>O000000O0000:B17>O0000(0000000:B 19

>000000000000:B20

>000000:1321

>000000000000:CO
O00000000000:C 1
000000000000:C2
>OclOOOO:C3
>0000000000:C4

>l1l1lll1l1 I I :C5
>lIllIllll I lI lIl:C6
>lI I lIlII IIII :C7

>lIl I IllIl IllI :C8

> I IIlIllI IlI11 :C9

> IIII11111111:C10
>llIlI lllI II llII :ClIl

>11111111111 1:C18

">II II I II II I II:C 14

">IlIIlIllI II I I1:C 15
">IlIIlI IlII I I1:C 16
>1IIlI IIIIlIII:CI7

>11111111111I1:C21

">11II1I11111I111:I C22

>O00000000000:DO
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>OOllOlOOllll:D3
>111111111111:D2
>000000000000:133
>1III I IIIIIIII:134

>000000:D5
OOOOOOO:D6

>000000000000:D7
>00'000000000:D8
>0OO000000000:D9
>O00000000000:D110
>000000000000:D 11
>O00000000000:D 12
)OOOOOO:DI13

>000000000000:D 14
>O00000000000:D 15
>O0000000000O:D 16
>000000000000:D 17
',00000000000:D18
>000000000000:D 19
>000000000000:D20
>000000000000:D21
>000000000000:D22
>0OOOOOOOOOO:EO

>1111111Ill:EI
>1IlIIIIIIIII'E2

>000000000000:E3
>111111111111 :E4
> II I I II I II II:E5

>O00000000000:E6
>O00000000000:E7
>000000000000:E8
>000000000000:E9
>O000000000MMEW

>000000000000:E I1
>000000000000:E12
>000000000000:E13
>O00000000000:E14
>0OOOOOOOOOOO:E 15
>000000000000:E 16
>000000000000:E17
>O00000000000:.E18
>0000OOOOO:E19
O00000000000:E20
O000000000000:E21

>O0000000O:FO
>OO000(OOO00:F1
>OO0000000000:F2
>O00000000000:F3
>OOOOOOOO00:F4
>O00000000000:F5
>O00000000000:F6
>O00000000000:F7
>O00000000000:F8
>O00000000000:F9

OOOOOOOOOOOO.FIO
)OOOOOOOOOO:FI I
>OOOOOOUOUtAJ:F 12

O000000000000:F13
>000000000000:F 14
>O0000000000:F 15
>O000000000006:F 6
>O00000000000:F17
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>000000000000:F 18
>000000000000:F19
>000000000000:F20

:F0000000000 21
>000000000000:GO
>000000000000:G 1
>000000000000:G2
>000000000000:G3
>111111111111 :G4
>111111111111I:G5

>111111111111 :G6
>O0000000OO0:G7
>000000000000:G8
>111111111111:110
>111111111111:Hi
> II111111IIl:H 2

>000000000000:H3
>000000000000:H4
>OOOOOOOOOD00:H5
>000000000000:H6
>00000000000:H7
>000000000000:H8

>000000000000:10
>000000000000:11
>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:I5
>000000000000:16
>000000000000:17
>000000000000:18
>111111111111'JO

>000000000000J3
>000000000000J4
>000000000000J5
>000000000000J6
>000000000000J7
>000000000000J8

>lIIllIllllll:K0
>1000000l0l00:Kl
>000000000000: K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:RK6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR
>000000000000:AAV
>000000000000:NRF
>000000000000:MAC
>000000000000:NRAV
>000000000000:NMT
>000000000000:MT
>000000000000:RESET
>000000000000:NDV
>000000000000:ROK
>O0000000O000O:EMA
>000000:AMWR
>000000000000:EWR
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>IIIIIIIII1lI:DV

>000000000000:AMRD
>000000000000:CAR
>000000000000:ONIRD
>000000000000:PAR
>000000000000:SUB
>000000000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
>000000000000:COM
>1111111111:ONMPR
>1I I IIII II II I:MACE

>1 100001 10000:clka
>0001100001 10:clkb
sire> I To State 21
sin> V MAC 11
sim> G 12
>000000000000:AO
>IIIIIIIIIlIIIAI
>111111111111 :A21

>000000000000:A3

>111111111111:A5

>000000000000:A6
>000000000000:A7
>000000000000:A8
>000000000000:A9
>0000000000000A10
>000000000000:A II
>000000000000:A 12
>000000000000:A13
>000000000000:A 14
>000000000000:A 15
>000000000000:A 16
>000000000000:A 17

:000000000000A 18
>000000000000:A 19
>000000000000:A20
>000000000000:A21
>000000000000:BO
>1000I000I000:BI
>IIIIIIIIIII0:B2
>000000000000:B3
>110111111110:B4
>111111111111:B5

>000000000000:B6
>000000000000-B7
>000000000000:B 8
>000000000000:B9

>000000000000-B 13
>000000000000:BI1
>000000000000:B I2
>000000000000:B 13
>000000000000:B 14
>000000000000:B 15
>000000000000:B 16
>000000:B 17

>000000000000:B81

06:B20
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>00000000000O:B21
>O0000000OO:CO
O00000000000:C I
O00000000000:C2
>000000000000:C3
>000000000000:C4

>111111 I 11:C5
>1 IIIIIllI1:C6
>llIOOIIIIlll:C7
> IlIIlIIlII II IIlhC8

>11111II11111 :C9
>lI IllIllIllIl Il:C 10
> I lIllI lIllIllI :ClI

>111111111111 :CD
> Il Il IllIl Il Il:C 13

>1111lIlIIIllll:Cl5

> IlIl I I IlIl:Cl67
> I l I I II11 :CI18

> I I IlI IlI :C219
>1I1I1111111 1:C22

>000000000000:D0
>IIIIIIIIIlll:DI

>00000000000:D3
> IO111111111:D4
>000000000000:D5

'OOOOOO:D61

>000000000000:D7
>000000000000'DB

>000000000000:D9
)OOOOOOOOOOOO:DI1
O(O0000000O:D 16

>000000000000O:D 127>OOOOOO:DI28

>00000000000:D 13
>O000000000000:D

000000000000:D15
O00000000000:D 16

>O00000000000:D17
>000000:Di18

>00000000000:D 19
>00000000000:D20
>O0000000000:D21
>000000000000:22
>0000)0000000:EO
>1I1II1II11000000:E I

>lIIIIIl ll IhIIIIIIE2
>0000001 I I I IlhE3
>l I I I I11000000:E4

>I I1 III 1000000:ES

>00000011 l :E6

>000000000000:E7
>000000000000:E8
>000000000O00:E9
>O00000000000:E 10

•OOOOOO:E 12>•000000000000.E I I

O0000000000OO:E 13
>00000000•000:E 13
)OOOOOOOOOOOO:E 4
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>000000000000:E 15
>OO000000000:E 16
>000000000000:E 17
>000000000000:E I8
>000000000000:E 19
>000000000000:E20
>000000000000:E21
>000000000000:FO
>000000000000:FI
>000000000000:F2
>000000000000:F3
>000000000000:F4
>000000000000:FS
>000000000000:F6
>000000000000:F7
>000000000000F8
>O00000000000:F9
>000000000000:F10
>0:00000000000FI 1
>000000000000:F12
>O00000000000:F13
>000000000000:F14
>00000000000:FI5
>000O0000000:F16
>O000000000000:F17
>000000000000:F18
>000000000000:F19
>000000000000:F20
>000000000000:F21
>000000000000:GO
>000000000000:G I
>000000000000:G2
>000000000000:G3
>1I1111IIIII:G4
>I II II II II I II:G5

>1IIIIIIIIIII:G6
>000000000000:G7
>00000 :G8

>11III1111111:H0
">111111I I111111I:H I
">1111111 I 1111IM
>000000000000:H3
>000000000000:H14
>000000000000:H5
>00000000000:H6
>00000000000:H17
>000000000000:H 8
>000000000000:10
>000000000000:11
>000000000000:12
>000000000000:13
>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
>lII II II IJO

>111111111111'11

>00000000000"J3
>00000000000OJ4
>00000000000'J5
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>000000000O1
>000000000000J6

>000000000000.J8
>111111000000:KO
>1 III I100000OXKI
>1 I II I1000000:K2
>000000000000:K3
>0O00000000000:K4
>000000000000:KS
>000000000000:K6
>000000000000:K7
>000000000000:K8
>000000000000:RDWR

>OOO0000000000:AV
>000000000000:NRF

>1 I I II I II I :NAV
>000000000000:NMT
>000000000000:NMT
>'000000000000:REST
>000000000000:NDV~
>000000000000:ROK
'000000000000:EMA
000000000000:EAMW
>000000000000:EMWR

>000000000000:AMRD
>1 I0IIIIII III :CAR
)000000000000:OMRD
>000000000000:PAR

>'000000000000:AMRD
>'000000000000:PDMR

'000000000000:AMPD
>000000000000:PDMCP

'O00000000000:COM
> I I I1000000:ONIPR
>111111000000:MACE
>1I 1000011 0000:clka
>'000I 1000011 O:clkb
sim> I Check RESE-T operation To State 0
sim> V MAC 00

sim> V RESET I1I
simn> G 12
>000000000000:AO
>1111111 I: A I

>000000000000:A3

>000000000000:A6
>000000000000:A7
>000000000000:A8
>0O00000000000:A9
>000000000000:A 10
>0O00000000000:A I I
>000000000000:A 12
>000000000000:A 13
>000000000000:A 14
>0O00000000000:A 15
>000000000000:A 16
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>0000000000:A 17
:000000000000A 18
'000000000000A 19

000000000000:A20
>000000000000:A21
000000000000:BO

">IIIIIIIIIIII:B!
">IIIIIIIIIIII:B2
>O00000000000:B3

>llOllI0ilIII:B4

>II0llIII00lI:B5
O000000000000:B6

>000000000000:B7
>000000000000:B8
O00000000000:B9
>000000000000:B 14
>000000000000:B1 1
>O000000000000:B 12
>000000000000:B 13
>000000000000:B 14
>OOOOOO:B 15

000000000000:B 16
000000000000:BI7
000000000000:Bl8

000000000000:B19
00000000000:B20

>000000:B21

>000000000000:CO
'000000000000:C1
>0000000000:C2
>000000000000:C3
>00000000000:C4
>11111111111!:C5

">lI IIllII IILl:C6

">IlIIlIllIllIlI11 :C7

">IIllIIllIIll IIlll:C8
">IllIIllIIll1111:C9
">llll I IIII :Cl10

">IlIIlI I II I Il:ClIl
">IlII I lI II I I :Cl12

">IlIIlIllI II Il I :C 13
">IlIIlI lI II Il Il:Cl14

">III11I II I1 I1:C 16
">IlIIlIl IlIIlI Il:C 17
">IlI I lI I I lIII :CI18

">II II II IILl:C20
">I II11II111111:C21

>11li1111111II:C22

>000000000000:D0

>00000000000:D3
>111111111111:D4

000000000000:D5
>0000000000:D6
000000000000:D7
00D8

>0013013000000000:1310

>00G000000000:1) 11
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000000000000:D 12
>00000000000:1:D 13
>O0000000000:D 14
>O0000000000:D 15
>O0000O000000:D 16
OOOOOOO:DI17

>O00000000000:D 18

>000000000000:D 19
>000000000000:D20
>000000000000:D21
>00000000000:D22
>O000OOOOOOOO:EO
'.OOOOOOOOOOO:EI

> II IIIIIIIII:E2
>11111l11111II:E3

>O00000000000:E4
>O00000000000:E5
>OIIIIIIIIIII:E6
>O00000000000:E7

000000000000:E8
>000000000 :E9
>O00000000000:E tO
>O00000000000:E 15
>000000000000:E 12
>000000000:E13
O000000000000:EI4

>O00000000000:E 15

>O00000000000:E 16
>000000000000:E17
>O00000000000:E18
>O00000000000:E19
>O00000000000:E20
>00000000000:E21
>O00000000000:FO

O00000000000:F5
>000000000000:F2
>000000000000:F3
>O00000000000:F4
>000000000000:F5
>000000000000:F6
>000000000000:F7
>O00000000000:F8
>000000000000:F9
>000000000000:F10
>O00000000000:F 11
>000000000000:F12
>000000000000:FI3
>O00000000000:F14
>000000000000:F15
>O00000O000O:F16
>OO00000000000T 17

000000000000:FI8
>O00000000000:F19
>000000000000:F20

000000000000:F21
>O00000000000:GO
>0000000000•OO:G I
>0000000Gg00OO:G2
>000000:G3

>11111111III:G4

">IIIIIIIIIII9I:G6
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>000000000000:G7
>000000000000:G8
>1IIIII IIIllI :H0
>111111111111.:HO

>11111I1II1I1II1I1:•..

>000000000000:H3
>000000000000:H4

>000000000000:H5
>000000000000:H6
>000000000000:H7
>000000000000:H18
>00000000000010
>000000000000:11
>000000000000:12
>000000000000:13

>000000000000:14
>000000000000:15
>000000000000:16
>000000000000:17
>000000000000:18
>11lll111111l:JO

>lillIIlllll:J2

>000000000000J3
>00000000000'J4
>000000000000•5

>00000000000.J6
>00000000000'J7
>00000000000'J8
>000000000000:KO
>000000000000:K1
>000000000000:K2
>000000000000:K3
>000000000000:K4
>000000000000:K5
>000000000000:K6
>000000000000:K7
>000000000000:K8
'000000000000:RDWR
>000000000000:AV

>000000000000:NRF
>000000000000:MAC
>000000000000:NAV
>000000000000:NMT
>000000000000:MT
>11111II llll:RESET
>000000111111 :NDV
>000000111111:ROK
>000000000000:EMA
>000000000000:AMWR
>000000000000:EWR
>A I I I 1000000:DV
>000000000000:AMRD
>000000000000:CAR
>000000000000:OMRD
>000000000000:PAR
> 11111000000:SUB
>111111000000:ADD
>000000000000:AMPA
>000000000000:PDMR
>000000000000:PDR
>000000000000:DMCP
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'OOO000oOO:COM
OOOOOOOOOOOO0:OMPR

>000000000000: MA CE
>1 100001 10000:cika
>0001I 1000011 10:clkb
Sim> quit
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